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QUALITY OF SURFACE WATERS OF THE 

UNITED STATES, 1970

PARTS 4 AND 5 

INTRODUCTION

The water-quality investigations of the United States Geological Survey are concerned 
with chemical and physical characteristics of surface- and ground-water supplies of the 
Nation. The data herein deal with the amounts of matter in solution and in suspension 
in streams, and represent that part of the National Water Data System collected by the 
U.S. Geological Survey in cooperation with State, municipal, and other Federal agencies.

The records of chemical analysis, water temperature, and suspended sediment of 
surface waters given in this volume serve as a basis for determining the suitability 
of waters for various uses. The flow and water quality of a stream are related to 
variations in rainfall and other forms of precipitation. In general, lower concen 
trations of dissolved solids may be expected during periods of high flow than during 
periods of low flow. Conversely, the suspended solids in some streams may change 
materially with relatively small variations in flow, whereas for other streams the 
quality of the water may remain relatively uniform throughout large ranges in discharge.

The Geological Survey has published annual records of chemical quality, water 
temperature, and suspended sediment since 1941. The records prior to 1948 were 
published each year in a single volume for the entire country, and in two volumes in 
1948 and in 1949. From 1950 to 1958, the records were published in 4 volumes; from 
1959 to 1963 in 5 volumes; from 1964 to 1967 in 6 volumes; and beginning with 1968 in 
10 volumes. The drainage basins covered by the 10 volumes are shown in figure 1. 
The shaded area in figure 1 represents the section of the country covered in this volume 
for the water year 1970 (October 1, 1969 to September 30, 1970).

To meet interim requirements, water-quality records have been released by the 
Geological Survey in annual reports, beginning with the 1964 water year, by State. 
These reports are entitled, "Water Resources Data for (State), Part 2. Water Quality 
Records." These reports are for limited distribution, and are designed primarily for 
local needs. Any revisions or corrections found necessary to the records published in 
these annual State reports have been made and published in this volume without reference.

The records herein are listed by drainage basins in a downstream direction along 
the main stream, and stations on tributaries are listed between stations on the main 
stream in the order in which those tributaries enter the main stream. Stations on tribu 
taries entering above all mainstream stations are listed before the first mainstream 
stations. Stations on tributaries to tributaries are listed in a similar manner. In the 
list of water-quality stations in the front of this volume, the rank of the tributaries 
is indicated by indention. Each indention represents one rank.

As an added means of identification, a station number has been assigned for each 
stream location where regular measurements of water quantity or quality have been 
made. The numbers have been assigned to conform with the standard downstream 
order of listing gaging stations. The numbering system consists of an 8-digit number, 
such as 04001000. The first 2 digits, "04" identifies the Part or hydrologic region 
used by the Geological Survey for reporting hydrologic data. The next 6 digits is the

1



2 QUALITY OF SURFACE WATERS, 1970

station number which represents the location of the station in the standard downstream 
order within each of the 16 parts (fig. 1). The complete number (04001000) appears 
just to the left of the station name. The assigned numbers are in numerical order 
but are not consecutive. Gaps are left in the numbers to allow for new stations that 
may be established.

Parts 9-10, WSP 2158
Part 11, WSP 2159
Parts 12-16, WSP 2160

Figure l.--Map of the United States showing basins covered by the 10 
water-supply papers on quality of surface waters in 1970. The shaded 
part represents the section of the country covered by this volume; the 
unshaded part represents the section of the country covered by other 
water-supply papers.

Downstream order station numbers are not assigned to sites where only random 
water-quality samples are taken. These sites are classified as water-quality mis 
cellaneous sites and as a means of location and identification a 15-digit number con 
sisting of the latitude and longitude coordinates to the nearest second for each site plus 
a 2-digit sequential number are assigned. For example, the station number for a water- 
quality miscellaneous site with lat 42°28'47", long 07r41'04" would be 422847071410401.

Descriptive statements are given for each sampling station where chemical analyses, 
temperature measurements, or sediment determinations have been made. These 
statements include location of the station, drainage area, periods of records available, 
extremes of dissolved solids, hardness, specific conductance, temperature, sediment 
discharge, and other pertinent data. Records of discharge of the streams at or near the 
sampling station are included in most tables of analyses.

During the water year ending September 30, 1970, the Geological Survey main 
tained 170 stations on 107 streams for the study of chemical and physical character 
istics of surface water. Samples were collected daily and monthly at 116 of these 
locations for chemical-quality studies. Samples also were collected less frequently 
at many other points. Water temperatures were measured continuously at 72 and 
daily at 25 stations. All surface water samples collected and analyzed during the
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year have not been included. Single analyses made of daily samples before compositing 
have not been reported. Specific conductance is determined and reported for almost 
all daily samples.

For chemical-quality stations equipped with noncontinuous-digital monitors, the 
records consist of daily maximum, minimum, and mean values for each constituent 
measured and are based upon hourly punches beginning at 0100 hours and ending at 
2400 hours for the day of record. More detailed records (hourly values) may be ob 
tained by writing the district office listed under Division of Work on page 23.

Quantities of suspended sediment are reported for 31 stations during the year 
ending September 30, 1970. Sediment samples were collected one or more times 
daily at most stations, depending on the rate of flow and changes in stage of the stream. 
Particle-size distributions of sediments were determined at 19 stations.

Some of the stations for which data are published in this volume are included in 
special networks and programs. These stations are identified by their title, set in 
parentheses, under the station name.

Hydrologic bench-mark station is one that provides hydrologic data for a basin in 
which the hydrologic regimen will likely be governed solely by natural conditions. Data 
collected at a bench-mark station may be used to separate effects of natural from 
manmade changes in other basins which have been developed and in which the physi 
ography, climate, and geology are similar to those in the undeveloped bench-mark basin.

International Hydrological Decade (IHD) River Stations provide a general index of 
runoff and materials in the water balance (discharge of water, and dissolved and 
transported solids) of the world. In the United States, IHD Stations provide indices of 
runoff and the general distribution of water in the principal river basins of the con 
terminous United States and Alaska.

Irrigation network stations are water-quality stations located at or near certain 
streamflow gaging stations west of the main stem of the Mississippi River. Data 
collected at these stations are used to evaluate the chemical quality of surface waters 
used for irrigation and the changes resulting from the drainage of irrigated lands. 
Prior to water year 1966, these data were published in the annual water-supply paper 
series, "Quality of Surface Waters for Irrigation, Western States."

Pesticide program is a network of regularly sampled water-quality stations where 
additional monthly samples are collected to determine the concentration and distribution 
of pesticides in streams whose waters are used for irrigation or in streams in areas 
where potential contamination could result from the application of the commonly used 
insecticides and herbicides.

Pesticides are chemical compounds used to control the growth of undesirable plants 
and animals. Major categories of pesticides include insecticides, miticides, fungicides, 
herbicides, and rodenticides. Since the first application of DOT as an insecticide in the 
early 1930's, there have been almost 60,000 pesticide formulations registered, each 
containing at least one of the approximately 800 different basic pesticide compounds 
(Goerlitz and Brown, 1972, p. 24). The United States annually produces about 1 billion 
pounds of these compounds. Although efforts are being made to substitute many of the 
chlorinated hydrocarbon pesticides with more specific, fast-acting, and easily degrad- 
able compounds, chlorinated hydrocarbon pesticides are still commonly used in many 
areas of the country.

Radiochemical program is a network of regularly sampled water-quality stations 
where additional samples are collected twice a year (at high and low flow) to be 
analyzed for radioisotopes. The streams that are sampled represent major drainage 
basins in the conterminous United States.

Radioisotopes are isotope forms of an element that exhibit radioactivity. Isotopes 
are varieties of a chemical element that differ in atomic weight, but are very nearly 
exactly alike in chemical properties. The difference arises because the atoms of the
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isotopic forms of an element differ in the number of neutrons in the nucleus. For ex 
ample: Ordinary chlorine is a mixture of isotopes having atomic weights 35 and 37, 
with the natural mixture having atomic weight about 35.453. Many of the elements 
similarly exist as mixtures of isotopes, and a great many new isotopes have been pro 
duced in the operation of nuclear devices such as the cyclotron (Rose, 1966). There 
are 275 isotopes of the 81 stable elements in addition to over 800 radioactive isotopes.

Radioisotopes that are determined in this program are those of uranium in micro- 
grams per litre, radium as radium-226 in picocuries per litre, gross beta radiation as 
strontium/yttrium-90 in picocuries per litre, and gross alpha radiation as micrograms 
of uranium equivalent per litre.

A picocurie (PC/L, pCi/1) is one millionth of the amount of radioactivity represented 
by a microcurie, which is the quantity of radiation represented by one millionth of a 
gram of radium-226. A picocurie of radium results in 2.22 disintegration per minute.

COLLECTION AND EXAMINATION OF DATA

Quality of water stations usually are located at or near points on streams where 
streamflow is measured by the U.S. Geological Survey. The concentration of solutes 
and sediments at different locations in the stream-cross section may vary widely with 
different rates of water discharge depending on the source of the material and the 
turbulence and mixing of the stream. In general, the distribution of sediment in a 
stream section is much more variable than the distribution of solutes. It is necessary 
to sample some streams at several verticals across the channel and especially for 
sediment, to uniformly traverse the depth of flow. These measurements require 
special sampling equipment to adequately integrate the vertical and lateral variability 
of the concentration in the section. These procedures yield a velocity-weighted mean 
concentration for the section.

The near uniformly dispersed ions of the solute load move with the velocity of 
the transporting water. Accordingly, the mean section concentration of solutes de 
termined from samples is a precise measure of the total solute load. The mean 
section concentration obtained from suspended sediment samples is a less precise 
measure of the total sediment discharge, because the sediment samplers do not traverse 
the bottom 0.3 foot of the sampling vertical where the concentration of suspended 
sediment is greatest and because a significant part of the coarser particles in many 
streams usually move in continuous contact with the bed and are not represented 
in the suspended sediment sample. Hence, the computed sediment discharges presented 
in this report are usually less than the total sediment discharges. For most streams the 
difference between the computed and total sediment discharges will be small, in the 
order of a few percent.

CHEMICAL QUALITY

The methods of collecting and compositing water samples for chemical analysis 
are described by Brown, Skougstad, and Fishman (1970). No single method of com 
positing samples is applicable to all problems related to the study of water quality. 
Composites are made on the basis of dissolved-solids content as indicated by measure 
ments of conductivity of daily samples, supplemented by other information such as 
chloride content, river stage, weather conditions, and other background information of 
the stream.

TEMPERATURE

Daily water temperatures were measured at most of the stations at the time samples 
were collected for chemical quality or sediment content. So far as practicable, the 
water temperatures were taken at about the same time each day. Large streams have 
a small diurnal temperature change while small, shallow streams may have a daily 
range of several degrees and may follow closely the changes in air temperature. Some 
streams may be affected by waste-heat discharges.
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At stations where continuously recording thermographs are present, the records 
consist of maximum and minimum temperatures for each day, and the monthly averages.

SEDIMENT

In general, suspended-sediment samples were collected daily with depth-integrating 
samplers (U.S. Inter-Agency, 1963). At some stations, samples were collected at 
a fixed sampling point at one vertical in the cross section. Depth-integrated samples 
were collected periodically at three or more verticals in the cross section to determine 
the cross-sectional distribution of the concentration of suspended sediment with 
respect to that at the daily sampling vertical. In streams where transverse dis 
tribution of sediment concentration ranged widely, samples were taken at two or more 
verticals to define more accurately the average concentration of the cross section. 
During periods of high or rapidly changing flow, samples generally were taken several 
times a day and, in some instances, hourly.

Sediment concentrations were determined by filtration-evaporation method. At 
many stations the daily mean concentration for some days was obtained by plotting 
the velocity-weighted instantaneous concentrations on the gage-height chart. The 
plotted concentrations, adjusted if necessary, for cross-sectional distribution were 
connected or averaged by continuous curves to obtain a concentration graph. This 
graph represented the estimated velocity-weighted concentration at any time, and for 
most periods daily mean concentrations were determined from the graph. The days 
were divided into shorter intervals when either the concentration or water discharge 
was changing rapidly. During some periods of minor variation in concentration, the 
average concentration of the samples was used as the daily mean concentration. 
During extended periods of relatively uniform concentration and flow, samples for 
a number of days were composited to obtain average concentrations and average 
daily sediment discharges for each period. (See Expression of Results, p. 6.)

For periods when no samples were collected, daily discharges of suspended sediment 
were estimated on the basis of water discharge, sediment concentrations observed 
immediately before and after the periods, and suspended-sediment discharges for other 
periods of similar water discharge. The estimates were further guided by precipitation 
records and sediment discharge at other stations in the same or adjacent basins.

In many instances where there were no observations for several days, the suspended- 
sediment discharges for individual days were not estimated, because numerous factors 
influencing the quantities of transported sediment made it very difficult to make 
accurate estimates for individual days. However, estimated discharges of suspended 
sediment for missing days in an otherwise continuous period of sampling have been 
included in monthly and annual totals in order to provide a complete record. For 
some streams, samples were collected weekly, monthly, or less frequently, and 
only rates of sediment discharge at the time of sampling are shown.

In addition to the records of quantities of suspended sediment transported, records 
of particle sizes of sediment are included. The particle sizes of suspended sediment 
for many of the stations, and the particle sizes of the bed material for some of the 
stations were determined intermittently.

The size of particles carried in suspension by streams commonly ranges from 
colloids (finer than about 0.24 microns) to coarse sand (2.0 mm). The conrriDn methods 
of particle-size analysis cannot accommodate such a wide range. Hence, it was 
necessary to separate most samples into two parts, that part coarser than 0.062 mm 
and that part finer than 0.062 mm. The separations were made by sieve or by fall 
velocity technique. The coarse fractions were classified by sieve separation or by 
visual-accumulation tube (U.S. Inter-Agency, 1957). The fine fractions were classified 
by the pipet method (Kilmer and Alexander, 1949) or the bottom withdrawal tube 
method (U.S. Inter-Agency, 1943).
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EXPRESSION OF RESULTS

The quantities of solute concentrations analyzed in the laboratory are measured 
in either milligrams per litre or micrograms per litre. Milligrams per litre (mg/1, 
MG/L) is a unit which represents the weight of solute per unit volume of water. A 
microgram per litre (jug/1, UG/L) is one thousandth of a milligram per litre.

Milliequivalents per litre are not reported but they can be converted easily from 
milligrams per litre data. A milliequivalent per litre (me/1) is one thousandth of a 
gram equivalent weight of a constituent. Chemical equivalence in milliequivalents 
per litre can be obtained by (a) dividing the concentration in milligrams per litre 
by the combining weight of that ion, or (b) by multiplying the concentration (in mg/1) 
by the reciprocals of the combining weights. Table 1 on page 6, lists the reciprocals 
of the combining atomic weights based on carbon-12 (International Union of Pure and 
Applied Chemistry, 1961).

The hardness of water is conventionally expressed in all water analyses in terms 
of an equivalent quantity of calcium carbonate. Such a procedure is required because 
hardness is caused by several different cations, present in variable proportions. It 
should be remembered that hardness is an expression in conventional terms of a 
property of water. The actual presence of calcium carbonate in the concentration given 
is not to be assumed. The hardness caused by calcium and magnesium (and other 
cations if significant) equivalent to the carbonate and bicarbonate is called carbonate 
hardness; the hardness in excess of this quantity is called noncarbonate hardness. 
Hardness or alkalinity values expressed in milligrams per litre as calcium carbonate 
may be converted to milliequivalents per litre by dividing by 50.

The value usually reported as dissolved solids is the residue on evaporation after 
drying at 180°C for 1 hour. For some waters, particularly those containing moderately 
large quantities of soluble salts, the value reported is calculated from the quantities of 
the various determined constituents using the carbonate equivalent of the reported 
bicarbonate. The calculated sum of the constituents may be given instead of or in 
addition to the residue. In the analyses of most waters used for irrigation, the quantity 
of dissolved solids is given in tons per acre-foot as well as in milligrams per litre.

Table 1.--Factors for conversion of chemical constituents in milligrams per litre 
to milliequivalents per litre

Multi- Multi- 
Ion ply by Ion ply by

Aluminum (A1+3 )*. ....... 0.11119 Iodide (I-1 ) ........... 0.00788
Ammonia as NH +1 ....... .05544 Iron (Fe +3 )*. .......... .05372
Arsenic (As+3 )*. ........ .04004 Lead (Pb+2 )* .......... .00965
Barium (Ba +2 ) ......... .01456 Lithium (Li+i) ......... .14411
Bicarbonate (HC03 -1 ). ..... .01639 Magnesium (Mg+2 ) ....... .08226
Bromide (Br-1 ) . ........ .01251 Manganese (Mn+2)* . ...... .03640
Cadmium (Cd +2 )*. ....... .01779 Mercury (Hg+2)*. ........ .00997
Calcium (Ca +2 ) ......... .04990 Nickel (Ni+2 )*. ......... .03406
Carbonate (C03 -2 )....... .03333 Nitrate (NCV1 ). ......... .01613
Chloride (Cl' 1 ) ......... .02821 Nitrite (MV1). ......... .02174
Chromium (Cr+6)* ....... .11539 Phosphate (PO^3) . ....... .03159
Cobalt (Co+2)*. ......... .03394 Potassium (K+i) ........ .02557
Copper (Cu+2 )* ......... .03148 Sodium (X'a+i). ......... .04350
Cyanide (CN-1 ) ......... .03844 Strontium (Sr+2 )* ........ .02283
Fluni-idc (F-1 ) ......... .05264 Sulfate (SO4~2 ) .......... .02082
Hydrogen (H-1- 1 ) ......... .99209 Sulfide (S-2 ). .......... .06238
Hydroxide (OH"1 ) . ....... .05880 Zinc (Zn+2 )* .......... .03060

*Constituent reported in micrograms per litre; multiply by factor and divide results 
by 1,000.
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Specific conductance is given for most analyses and was determined by means 
of a conductance bridge and using a standard potassium chloride solution as reference. 
Specific conductance values are expressed in micromhos per centimetre at 25"C. 
Specific conductance in micromhos is 1 million times the reciprocal of specific 
resistance at 25°C. Specific resistance is the resistance in ohms of a column of 
water 1 centimetre long and 1 square centimetre in cross section.

The discharge of the streams is reported in cubic feet per second (see Streamflow, 
p. 20) and the temperature in degrees Celsius (°C). Color is expressed in units of 
the platinum-cobalt scale proposed by Hazen (1892). A unit of color is produced by 
one milligram per litre of platinum in the form of the chloroplatinate ion. Hydrogen- 
ion concentration is expressed in terms of pH units. By definition the pH value of a 
solution is the negative logarithm of the concentration of gram ions of hydrogen.

An average of analyses for the water year is given for most daily sampling stations. 
Most of these averages are arithmetical, time-weighted, or discharge-weighted; when 
analyses during a year are all on 10-day composites of daily samples with no missing 
days, the arithmetical and time-weighted averages are equivalent. A time-weighted 
average represents the composition of water that would be contained in a vessel or 
reservoir that had received equal quantities of water from the river each day for the 
water year. A discharge-weighted average approximates the composition of water 
that would be found in a reservoir containing all of the water passing a given station 
during the year. A discharge-weighted average is computed by multiplying the discharge 
for the sampling period by the concentrations of individual constituents for the corre 
sponding period and dividing the sum of the products by the sum of the discharges. 
For most streams, discharge-weighted averages are lower than arithmetical averages 
because at times of high discharge the rivers generally have low concentrations of 
dissolved solids.

A program for computing these averages by digital computer was instituted in 
the 1962 water year. This program extended computations to include averages for 
pH values expressed in terms of hydrogen ion and averages for the concentration of 
individual constituents expressed in tons per day. Concentrations in tons per day are 
computed the same as daily sediment discharges.

The concentration of sediment in milligrams per litre is computed as 1,000,000 
times the ratio of the weight of sediment to the weight of water-sediment mixture. Daily 
sediment discharges are expressed in tons per day and except for subdivided days, are 
usually obtained by multiplying daily mean sediment concentrations in mg/1 by the daily 
mean discharge in cubic feet per second, and the conversion factor, normally 0.0027.

For those days when the published sediment discharge value differs from the value 
computed, the reader can assume that the sediment discharge for that day was computed 
by the subdivided-day method.

Particle-size analyses are expressed in percentages of material finer than classified 
sizes (in millimetres). The size classification used in this report agrees with recom 
mendations made by the American Geophysical Union Subcommittee on Sediment Termi 
nology. The classification is as follows:

Classification Size (mm) Method of analysis

Clay............ 0.00024 - 0.004 Sedimentation
Silt ............ .004 - .062 Sedimentation
Sand............ .062 - 2.0 Sedimentation or sieve
Gravel......... 2.0 - 64.0 Sieve

The particle-size distributions given in this report are not necessarily representative of 
all the particle sizes of sediment in transport in the natural stream. Most of the organic 
matter is removed and the sample is subjected to mechanical and chemical dispersion 
before analysis in distilled water. Chemical dispersion is not used for native-water 
analysis (Guy 1969).

Prior to the 1968 water year, data for chemical constituents and concentrations of 
suspended sediment were reported in parts per million (ppm) and water temperatures
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were reported in degrees Fahrenheit ( D F). In October 1967, the U.S. Geological Survey 
began reporting data for chemical constituents and concentrations of suspended sediment 
in milligrams per litre (mg/1) and water temperatures are given in degrees Celsius (°C). 
In waters with a density of 1.000 g/ml (grams per millilitre), milligrams per litre and 
parts per million can be considered equal. In waters with a density greater than 
1.000 g/ml, values in milligrams per litre should be divided by the density to convert 
to parts per million. (See table 2 on page 9.) Temperature, in degrees Celsius may be 
converted to degrees Fahrenheit by using table 3 on page 9.

All natural waters contain dissolved mineral matter. The quantity of dissolved 
mineral matter in a natural water depends primarily on the type of rocks or soils 
with which the water has been in contact and the length of time of contact. Ground water 
is generally more highly mineralized than surface runoff because it remains in contact 
with the rocks and soils for much longer periods. Some streams are fed by both surface 
runoff and ground water from springs or seeps. Such streams reflect the chemical 
character of their concentrated underground sources during dry periods and are more 
dilute during periods of heavy rainfall. The dissolved-solids content in a river is 
frequently increased by drainage from mines or oil fields, by the addition of industrial 
or municipal wastes, or--in irrigated regions by drainage from irrigated lands.

The mineral constituents and physical properties of natural waters reported in 
the tables of analyses include those that have a practical bearing on water use. The 
results of analyses generally include silica, iron, calcium, magnesium, sodium, 
potassium (or sodium and potassium together calculated as sodium), carbonate, 
bicarbonate, sulfate, chloride, fluoride, nitrate, boron, pH, dissolved solids, and 
specific conductance. Aluminum, manganese, color, acidity, dissolved oxygen, and 
other dissolved constituents and physical properties are reported for certain streams. 
Microbiologic (coliforms) and organic components (pesticides, total organic carbon) 
and minor elements (arsenic, cobalt, cadmium, copper, lead, mercury, nickel, strontium, 
zinc, etc.) are determined occasionally for some streams in connection with specific 
problems and the results are reported. The source and significance of the different 
constituents and properties of natural waters are discussed in the following paragraphs. 
The constituents are arranged in the order that they appear in the tables.

MINERAL CONSTITUENTS IN SOLUTION

Silica (SiO2)

Silica is dissolved from practically all rocks. Some natural surface waters contain 
less than 5 milligrams per litre of silica and few contain more than 50 mg/1, but the 
more common range is from 10 to 30 mg/1. Silica affects the usefulness of a water 
because it contributes to the formation of boiler scale; it usually is removed from 
feed water for high-pressure boilers. Silica also forms troublesome deposits on 
the blades of steam turbines. However, it is not physiologically significant to humans, 
livestock, or fish, nor is it of importance in irrigation water.

Aluminum (Al)

Aluminum is usually present only in negligible quantities in natural waters except 
in areas where the waters have been in contact with the more soluble rocks of high 
aluminum content such as bauxite and certain shales. Acid waters often contain large 
amounts of aluminum. It may be troublesome in feed waters where it tends to be 
deposited as a scale on boiler tubes.

Iron (Fe)

Iron is dissolved from many rocks and soils. On exposure to air, normal basic waters 
that contain more than 1 mg/1 of iron soon become turbid with the insoluble reddish
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Table 2.--Factors for conversion of sediment concentration in milligrams per litre
to parts per million* 

(All values calculated to three significant figures)

Range of
concen
tration
in 1000
mg/1

0 - 8
8.05- 24

24.2 - 40
40.5 - 56
56.5 - 72
72.5 - 88
88.5 -104

105 -120
121 -136
137 -152
153 -169
170 -185
186 -200

Di
vide
by

1.00
1.01
1.02
1.03
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.12

Range of
concen
tration
in 1000
mg/1

201-217
218-232
234-248
250-264
266-280
282-297
299-313
315-329
331-345
347-361
363-378
380-393
395-409

Di
vide
by

1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1.25

Range of
concen
tration
in 1000
mg/1

411-424
427-440
443-457
460-473
476-489
492-506
508-522
524-538
540-554
556-570
572-585
587-602
604-617

Di
vide
by

1.26
1.27
1.28
1.29
1.30
1.31
1.32
1.33
1.34
1.35
1.36
1.37
1.38

Range of
concen
tration
in 1000
mg/1

619-634
636-650
652-666
668-682
684-698
700-715
717-730
732-747
749-762
765-780
782-796
798-810

Di
vide
by

1.39
1.40
1.41
1.42
1.43
1.44
1.45
1.46
1.47
1.48
1.49
1.50

*Based on water density of 1.000 g/ml and a specific gravity 
of sediment of 2.65 g/cc.

Table 3.--Degrees Celsius (°C) to degrees Fahrenheit (°F)* 
(Temperature reported to nearest 0.5°C)

0.0
.5

1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
9.0
9.5

32
33
34
35
36
36
37
38
39
40
41
42
43
44
45
45
46
47
48
49

10.0
10.5
11.0
11.5
12.0
12.5
13.0
13.5
14.0
14.5
15.0
15.5
16.0
16.5
17.0
17.5
18.0
18.5
19.0
19.5

50
51
52
53
54
54
55
56
57
58
59
60
61
62
63
63
64
65
66
67

20.0
20.5
21.0
21.5
22.0
22.5
23.0
23.5
24.0
24.5
25.0
25.5
26.0
26.5
27.0
27.5
28.0
28.5
29.0
29.5

68
69
70
71
72
72
73
74
75
76
77
78
79
80
81
81
82
83
84
85

30.0
30.5
31.0
31.5
32.0
32.5
33.0
33.5
34.0
34.5
35.0
35.5
36.0
36.5
37.0
37.5
38.0
38.5
39.0
39.5

86
87
88
89
90
90
91
92
93
94
95
96
97
98
99
99
100
101
102
103

40.0
40.5
41.0
41.5
42.0
42.5
43.0
43.5
44.0
44.5
45.0
45.5
46.0
46.5
47.0
47.5
48.0
48.5
49.0
49.5

104
105
106
107
108
108
109
110
111
112
113
114
115
116
117
117
118
119
120
121

*C = 5/9 (°F - 32) or °F = 9/5 fC) + 32.
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ferric compounds produced by oxidation. Surface waters, therefore, seldom contain as 
much as 1 mg/1 of dissolved iron, although some acid waters carry large quantities of 
iron in solution. Iron causes reddish-brown stains on porcelain or enameled ware and 
fixtures and on fabrics washed in the water. The highest desirable level of concentrations 
of iron in culinary and drinking-water is 0.1 mg/1 (100 ^tg/1) with a maximum permissible 
level of 1.0 mg/1 (1,000 ^tg/1). (International Standards for Drinking-Water (ISD-W), 
1971).

Manganese (Mn)

Manganese is dissolved in appreciable quantities from rocks in some sections 
of the country. It resembles iron in its chemical behavior and in its occurrence in 
natural waters. However, manganese in rocks is less abundant than iron. As a result 
the concentration of manganese is much less than that of iron and is not regularly 
determined in many areas. It is especially objectionable in water used in laundry work 
and in textile processing. Concentrations as low as 0.2 mg/1 (200 jug/1) may cause 
a dark-brown or black stain on fabrics and porcelain fixtures. Appreciable quantities 
of manganese are often found in waters containing objectionable quantities of iron.

Calcium (Ca)

Calcium is dissolved from almost all rocks and soils, but the highest concentrations 
are usually found in waters that have been in contact with limestone, dolomite, and 
gypsum. Calcium and magnesium make water hard and are largely responsible for the 
formation of boiler scale. Most waters associated with granite or silicious sands 
contain less than 10 mg/1 of calcium; waters in areas where rocks are composed of 
dolomite and limestone contain from 30 to 100 mg/1; and waters that have come in 
contact with deposits of gypsum may contain several hundred mg/1.

Magnesium (Mg)

Magnesium is dissolved from many rocks, particularly from dolomitic rocks. Its 
effect in water is similar to that of calcium. The magnesium in soft waters may 
amount to only 1 or 2 mg/1, but water in areas that contain large quantities of dolomite 
or other magnesium-bearing rocks may contain from 20 to 100 mg/1 or more of 
magnesium.

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks. Sodium is the 
predominant cation in some of the more highly mineralized waters found in the western 
United States. Natural waters that contain only 3 or 4 mg/1 of the two together are 
likely to carry almost as much potassium as sodium. As the total quantity of these 
constituents increases, the proportion of sodium becomes much greater. Moderate 
quantities of sodium and potassium have little effect on the usefulness of the water 
for most purposes, but waters that carry more than 50 to 100 mg/1 of the two may 
require careful operation of steam boilers to prevent foaming. More highly mineralized 
waters that contain a large proportion of sodium salts may be unsatisfactory for 
irrigation.

Bicarbonate, carbonate and hydroxide (HCO ,CO , OH)

Bicarbonate, carbonate, or hydroxide is sometimes reported as alkalinity. The 
alkalinity of a water is produced by anions or molecular species of weak acids which 
are not fully dissociated above a pH of 4.5. Since the major causes of alkalinity in 
most natural waters are carbonate and bicarbonate ions dissolved from carbonate 
rocks, the results are usually reported in terms of these constituents. Although 
alkalinity may suggest the presence of definite amounts of carbonate, bicarbonate 
or hydroxide, there are other ions that contribute to alkalinity such as silicates, 
phosphates, borates, possibly fluoride, and certain organic anions which may occur 
in colored waters. The significance of alkalinity to the domestic, agricultural, and 
industrial user is usually dependent upon the nature of the cations (Ca, Mg, Na, K) 
associated with it. Alkalinity in moderate amounts does not adversely affect most users.

Hydroxide may occur in water that has been softened by the lime process. Its 
presence in streams usually can be taken as an indication of contamination and does 
not represent the natural chemical character of the water.
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Sulfide (S)

Sulfide occurs in water as a result of bacterial and chemical processes. It usually 
is present as hydrogen sulfide. Variable amounts may be found in waters receiving 
sewage and (or) industrial wastes, such as from tanneries, papermills, chemical plants, 
and gas manufacturing work (California State Water Quality Control Board, 1963).

Waters containing sulfides, especially hydrogen sulfide, may be considered un 
desirable because of their odor. The toxicity to aquatic organisms differs significantly 
with the species and the nature of associated ions.

Sulfate (SO )

Sulfate is dissolved from most sedimentary rocks. Large quantities may be 
derived from beds of gypsum, sodium sulfate deposits, and some types of shale. 
Organic material containing sulfur adds sulfate to the water as a phase of the sulfur 
cycle. In natural waters, concentrations range from a few mg/1 to several thousand mg/1.

ISD-W (1971) recommends 200 mg/1 as the highest desirable level of sulfate 
concentration in drinking and culinary water.

Sulfates are less toxic to crops than chlorides. 

Chloride (Cl)

Chloride is dissolved from rock materials in all parts of the country. Surface 
waters in the humid regions are usually low in chloride, whereas streams in arid or 
semiarid regions may contain several hundred mg/1 of chloride leached from soils 
and rocks, especially where the streams receive return drainage from irrigated lands 
or are affected by ground-water inflow carrying appreciable quantities of chloride. 
Large quantities of chloride in water that contains a high content of calcium and 
magnesium increases the water's corrosiveness. The presence of abnormal concen 
trations of chloride and nitrogenous material together in water supplies indicates 
possible pollution by human or animal wastes.

Fluoride (F)

Fluoride has been reported as being present in some rocks to about the same 
extent as chloride. However, the quantity of fluoride in natural surface waters is 
ordinarily very small compared to that of chloride. Investigations have proved that 
fluoride concentrations of about 0.6 to 1.7 mg/1 reduced the incidence of dental caries 
and that concentrations greater than 1.7 mg/1 also protect the teeth from cavities 
but cause an undesirable black stain (Durfor and Becker, 1964, p. 20). Public Health 
Service, 1%2, states, "When fluoride is naturally present in drinking water, the 
concentration should not average more than the appropriate upper control limit (0.6 to 
1.7 mg/1). Presence of fluoride in average concentration greater than two times the 
optimum values shall constitute grounds for rejection of the supply." Concentration 
higher than the stated limits may cause mottled enamel in teeth, endemic cumulative 
fluorosis, and skeletal effects.

Bromide (Br)

Bromine is a very minor element in the earth's crust and is normally present in sur 
face waters in only minute quantities. Measurable amounts may be found in some streams 
that receive industrial wastes, and some natural brines may contain rather high con 
centrations. It resembles chloride in that it tends to be concentrated in sea water.

Iodide (I)

Iodide is considerably less abundant both in rocks and water than bromine. Measur 
able amounts may be found in some streams that receive industrial wastes, and some 
natural brines may contain rather high concentrations. It occurs in sea water to the 
extent of less than 1 mg/1. Rankama and Sahama (1^50) report iodide present in 
rainwater to the extent of 0.001 to 0.003 mg/1 and in river water in about the same 
amount. Few waters will contain over 2.0 mg/1.
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Nitrogen, organic (N)

Organic nitrogen includes all nitrogenous organic compounds, such as amino acid, 
polypeptides, and proteins. It is present naturally in all surface waters as the result 
of inflow of nitrogenous products from the watershed and the normal biological life 
of the stream.

Organic nitrogen is not pathologically significant but is sometimes an indication 
of pollution.

Nitrogen, ammonia (NH , as N)

Ammonia nitrogen includes nitrogen in the forms of NFL and NH . As a component 
of the nitrogen cycle, it is often present in water, but usually in only small amounts. 
More than 0.1 mg/1 usually indicates organic pollution (Rudolph, 1931).

There is no evidence that ammonia nitrogen in water is physiologically significant 
to man or livestock. Fish, however, cannot tolerate large quantities.

Nitrite (N02)

Nitrite is unstable in the presence of oxygen and is, therefore, either absent or 
present in only minute quantities in most natural waters under aerobic condition. The 
presence of nitrite in water is sometimes an indication of organic pollution.

Recommended tolerances of nitrite in domestic water supplies differ widely, A 
generally accepted limit is 2 mg/1, but as little as 0.1 mg/1 has been proposed (California 
State Water Quality Control Board, 1963).

Nitrate (NOg)

Nitrate in water is considered a final oxidation product of nitrogenous material 
and may indicate contamination by sewage or other organic matter, such as agricultural 
runoff, or industrial waste. The quantities of nitrate present in surface waters are 
generally less than 5 mg/1 (as NO,) and have no effect on the value of the water for 
ordinary uses.

It has been reported that as much as 2 mg/1 of nitrate in boiler water tends to 
decrease intercrystalline cracking of boiler steel. Studies made by Faucett and Miller 
(1946), Waring (1949) and by the National Research Council (Maxcy, 1950) concluded 
that drinking water containing nitrates in excess of 44 mg/1 (as NO.) should be regarded 
as unsafe for infant feeding. ISD-W (1971) sets 45 mg/1 as the upper limit.

Phosphorus (P)

Phosphorus is an essential element in the growth of plants and animals. It occurs 
in water as organically bound phosphorus or as phosphate (PO.). Some sources 
that contribute nitrate, such as organic wastes are also important sources of phosphorus. 
The addition of phosphates in water treatment constitutes a possible source although 
the dosage is usually small. In some areas phosphate fertilizers may yield some 
phosphorus to water. Another important source is the use of phosphates in detergents. 
Domestic and industrial sewage effluents often contain considerable amounts of phos 
phorus. Concentrations of phosphorus found in water are not reported to be toxic to 
man, animal, or fish. However, the element can stimulate the growth of algae, which may 
cause taste and odor problems in public water treatment and esthetic problems in 
recreation areas.

Boron (B)

Boron in small quantities has been found essential for plant growth, but irrigation 
water containing more than 1 mg/1 boron is detrimental to citrus and other boron- 
sensitive crops. Boron is reported in Survey analyses of surface waters in arid 
and semiarid regions of the Southwest and West where irrigation is practiced or con 
templated, but few of the surface waters analyzed have harmful concentrations of boron.

Dissolved solids

The reported quantity of dissolved solids--the residue on evaporation--consists 
mainly of the dissolved mineral constituents in the water. It may also contain some
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organic matter and water of crystallization. Waters with less than 500 mg/1 of dissolved 
solids are usually satisfactory for domestic and some industrial uses. Water containing 
several thousand mg/1 of dissolved solids are sometimes successfully used for irrigation 
where practices permit the removal of soluble salts through the application of large 
volumes of water on well-drained lands, but generally water containing more than 
about 2,000 mg/1 is considered to be unsuitable for long-term irrigation under average 
conditions.

Arsenic (As)

Arsenic compounds are present naturally in some waters, but the occurrence of 
quantities detrimental to health is rare. Weed killers, insecticides and many industrial 
effluents contain arsenic and are potential sources of water pollution. The upper limits 
of arsenic concentration in drinking-water should not exceed 0.05 mg/1 (50 /Lxg/1) and it 
would seem wiser to keep the level as low as possible (ISD-W, 1971). Concentrations 
of 2-4 mg of arsenic per litre are reported not to interfere with the self-purification 
of streams (Rudolfs and others, 1944) but concentrations in excess of 15 mg/1 may 
be harmful to some fish.

Barium (Ba)

Barium may replace potassium in some of the igneous rock minerals, especially 
feldspar, and barium sulfate (barite) is a common barium mineral of secondary origin. 
Only traces of barium are present in surface water and sea water. Because natural 
water contains sulfate, barium will dissolve only in trace amounts. Barium sometimes 
occurs in brines from oil-well wastes.

Barium concentrations in excess of 1.0 mg/1 is not suitable for drinking and culinary 
use because of the serious toxic effects of barium on heart, blood vessels, and nerves.

Cadmium (Cd)

This element is found in nature largely in the form of the sulfide, and as an impurity 
in zinc-lead ores. The carbonate and hydroxide are not very soluble in water and will 
precipitate at high pH values; the chloride, nitrate, and sulfate are soluble and remain 
in solution under most pH conditions.

The extensive use of the element and its salts in metallurgy, electroplating, ceramics, 
and photography makes it a frequent component of industrial wastes.

The results of animal studies suggest that very small amounts of cadmium can 
produce nephrotoxic and cardiovascular effects. The reproductive organs of animals 
are specifically affected after parenteral administration of very small amounts of 
cadmium salts. The level of cadmium concentration proposed for water use is 0.01 mg/1 
(10 /Lxg/1) or the lowest concentration that can be conveniently measured (ISD-W, 1971).

Chromium (Cr)

Few if any waters contain chromium from natural sources. Natural waters can 
probably contain only traces of chromium as a cation unless the pH is very low. When 
chromium is present in water, it is usually the result of pollution by industrial wastes. 
Concentrations of more than 0.05 mg/1 of chromium in the hexavalent form constitute 
grounds for rejection of a water for domestic use on the basis of the standards of 
the U.S. Public Health Service (1962).

Cobalt (Co)

Cobalt occurs in nature in the minerals smaltite, (Co,Ni)As 9 , and cobaltite, CoAsS. 
Alluvial deposits and soils derived from shales often contain cobalt in the form of 
phosphate or sulfate, but other soil types may be markedly deficient in cobalt in any 
form (Bear, 1955). Ruminant animals may be adversely affected by grazing on land 
deficient in cobalt.

For domestic water supplies, no maximum safe concentration has been established.
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Copper (Cu)

Copper is a fairly common trace constituent of natural water. Small amounts may be 
introduced into water by solution of copper and brass water pipes and other copper- 
bearing equipment in contact with the water, or from copper salts added to control algae 
in open reservoirs. Copper salts such as the sulfate and chloride are highly soluble in 
waters with a low pH but in water of normal alkalinity the salts hydrolyze and the copper 
may be precipitated. In the normal pH range of natural water containing carbon dioxide, 
the copper might be precipitated as carbonate. The oxidized portions of sulfide-copper 
ore bodies contain other copper compounds. The presence of copper in mine water is 
common.

Copper imparts a disagreeable metallic taste to water. As little as 1.5 mg/1 can 
usually be detected, and 5 mg/1 can render the water unpalatable. Copper is not con 
sidered to be a cumulative systemic poison like lead and mercury; most copper ingested 
is excreted by the body and very little is retained. The pathological effects of copper 
are controversial, but it is generally believed very unlikely that humans could unknowingly 
ingest toxic quantities from palatable drinking water. The U.S. Public Health Service 
(1%2) recommends that copper should not exceed 1.0 mg/1 (1,000 Mg/1) in drinking and 
culinary water. ISD-W, 1971 gives 0.05 mg/1 (50 Mg/1) as the highest desirable level.

Lead (Pb)

Lead seldom occurs in most natural waters, but industrial mine and smelter effluents 
may contain relatively large amounts of lead which contaminates the streams. Also, 
atmospheric contamination which is produced from several types of engine exhausts 
has considerably increased the availability of this element for solution in rainfall, 
resulting in contamination of lead in streams (Hem, 1970).

Lead in the form of sulfate is reported to be soluble in water to the extent of 31 mg/1 
(Seidell, 1940) at 25 JC. In natural water this concentration would not be approached, 
however, since a pH of less than 4.5 would probably be required to prevent formation of 
lead hydroxide and carbonate. It is reported (Pleissner, 1907) that at 18°C water free of 
carbon dioxide will dissolve the equivalent of 1.4 mg/1 of lead and the solubility is 
increased nearly four fold by the presence of 2.8 mg/1 of carbon dioxide in the solution. 
Presence of other ions may increase the solubility of lead. Reports on human tolerance 
of lead vary widely. U.S. Public Health Service (1962) states that lead shall not exceed 
0.05 mg/1 (50 Mg/1) *n drinking and culinary water on carriers subject to Federal 
quarantine regulations. ISD-W, 1971 gives 0.10 mg/1 (100 Mg/1) as the upper limit.

Lithium (Li)

Lithium is present in some minerals but is not abundant in nature. From available 
information, most fresh waters rarely contain lithium of concentrations exceeding 
10 mg/1, but larger quantities may be present in brines and thermal waters. Lithium 
is used in metallurgy, medicinal water, and some types of glass and storage batteries. 
Waste from such industries may contain lithium.

Mercury (Hg)

Mercury is the only common metal which is liquid at ordinary temperatures. 
It occurs free in nature but its chief source is cinnabar (HgS). Mercury compounds 
are virulent culminative poisons which are readily absorbed through the respiratory 
and gastrointestinal tracts or through unbroken skin (Weast and Selby, 1967).

The main source of high concentrations of dissolved mercury in water, in the form 
of highly toxic methyl mercury, Hg(CH~), comes from waste discharges from industrial 
users of mercury and from mercurial pesticides.

Fish from streams and lakes subject to mercury contamination have been found to 
contain amounts of mercury above the safe limits for food consumption. The U.S. 
Public Health Service has proposed that the upper limit of dissolved mercury in water 
for domestic use should not exceed 5 micrograms per litre (0.005 mg/1). ISD-W, 
1971 recommends 0.001 mg/1 (1 Mg/1) as the upper limit of concentration.
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Nickel (Ni)

Elemental nickel seldom occurs in nature, but its compounds are found in many 
ores and minerals. Many nickel salts are quite soluble and may contribute to water 
pollution, especially when discharged from metal-plating industries.

No set limit of nickel concentration has been established for public water supply. 

Strontium (Sr)

Strontium is a typical alkaline-earth element and is similar chemically to calcium. 
Strontium may be present in natural water in amounts up to a few mg/1 much more 
frequently than the available data indicate. In most surface water the amount of stron 
tium is small in proportion to calcium. However, in sea water the ratio of strontium 
to calcium is 1:30.

Zinc (Zn)

Zinc is abundant in rocks and ores but is only a minor constituent in natural water 
because the free metal and its oxides are only sparingly soluble. In most alkaline 
surface waters it is present only in trace quantities, but more may be present in acid 
water. Chlorides and sulfates of zinc are highly soluble. Zinc is used in many commer 
cial products, and industrial wastes may contain large amounts.

Zinc in water does not cause serious effects on health, but produces undesirable 
esthetic effects. ISD-W, 1971 gives 5 mg/1 (5,000 jjg/1) of zinc content as the highest 
desirable level for drinking water and 15 mg/1 as the maximum permissible level.

PROPERTIES AND CHARACTERISTICS OF WATER

Dissolved solids

Theoretically, dissolved solids are anhydrous residues of the dissolved substances 
in water.

All solutes affect the chemical and physical properties of the water and result in an 
osmotic pressure. Water with several thousand mg/1 of dissolved solids is generally not 
palatable, although those accustomed to highly mineralized water may complain that less 
concentrated water tastes flat. The U.S. Public Health Service (1962) recommends that 
the maximum concentration of dissolved solids not exceed 500 mg/1 in drinking and 
culinary water on carriers subject to Federal quarantine regulations, but permits 1,000 
mg/1 if no better water is available. ISD-W (1971) recommends 500 mg/1 as the highest 
desirable level and 1,500 mg/1 as the maximum permissible level. Reported livestock 
tolerances range from 3,000 mg/1 (Colorado Agricultural Experiment Station, 1943) 
to 15,000 mg/1 (Heller, 1933).

Industrial tolerances for dissolved solids differ widely, but few industrial processes 
will permit more than 1,000 mg/1. The Geological Survey classifies the degree of salinity 
of these more mineralized bodies of water as follows (Swenson and Baldwin, 1965);

Dissolved solids (mg/1) Degree of salinity

Less than 1,000 ........ Nonsaline.
1,000 to 3,000 ......... Slightly saline.
3,000 to 10,000. ........ Moderately saline.
10,000 to 35,000 ........ Very saline.

Hardness

Hardness is the characteristic of water that receives the most attention in industrial 
and domestic use. It is commonly recognized by the increased quantity of soap required 
to produce lather. The use of hard water is also objectionable because it contributes 
to the formation of scale in boilers, water heaters, radiators, and pipes, with the 
resultant decrease in rate of heat transfer, possibility of boiler failure, and loss of 
flow.
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Hardness is caused almost entirely by compounds of calcium and magnesium. 
Other constituents--such as iron, manganese, aluminum, barium, strontium, and 
free acid--also cause hardness, although they usually are not present in quantities 
large enough to have any appreciable effect.

Generally, bicarbonate and carbonate determine the proportions of "carbonate" 
hardness of water. Carbonate hardness is the amount of hardness chemically equivalent 
to the amount of bicarbonate and carbonate in solution. Carbonate hardness is approx 
imately equal to the amount of hardness that is removed from water by boiling.

Noncarbonate hardness is the difference between the hardness calculated from 
the total amount of calcium and magnesium in solution and the carbonate hardness. 
The scale formed at high temperatures by the evaporation of water containing non- 
carbonate hardness commonly is tough, heat resistant, and difficult to remove.

Although many people talk about soft water and hard water, there has been no firm 
line of demarcation. Water that seems hard to an easterner may seem soft to a 
westerner. In this report hardness of water is classified as follows:

Hardness range 
(calcium carbonate in mg/1) Hardness description

0-60 ............... Soft
61-120. ............. Moderately hard
121-180 ............. Hard
More than 180 .......... Very hard

Durfor and Becker, 1964, p. 23-27. 

Acidity (H+1 )

The use of the terms acidity and alkalinity is widespread in the literature of water 
analysis and is a cause of confusion to those who are more accustomed to seeing a 
pH of 7.0 used as a neutral point. Acidity of a natural water represents the content 
of free carbon dioxide and other uncombined gases, organic acids and salts of strong 
acids and weak bases that hydrolyze to give hydrogen ions. Sulfates of iron and aluminum 
in mine and industrial wastes are common sources of acidity.

Sodium-adsorption-ratio (SAR)

The term "sodium-adsorption-ratio (SAR)" was introduced by the U.S. Salinity 
Laboratory Staff (1954). It is a ratio expressing the relative activity of sodium ions 
in exchange reaction with soil and is an index of the sodium or alkali hazard to the 
soil. Sodium-adsorption-ratio is expressed by the equation:

SAR =

where the concentrations of the ions are expressed in milliequivalents per litre.

Waters are divided into four classes with respect to sodium or alkali hazard: low, 
medium, high, and very high, depending upon the SAR and the specific conductance. 
At a conductance of 100 micromhos per centimetre the dividing points are at SAR 
values of 10, 18, and 26, but at 5,000 micromhos the corresponding dividing points 
are SAR values of approximately 2.5, 6.5, and 11. Waters range in respect to sodium 
hazard from those which can be used for irrigation on almost all soils to those which 
are generally unsatisfactory for irrigation.

Specific conductance (micromhos per centimetre at 25°C)

Specific conductance is a convenient, rapid determination used to estimate the 
amount of dissolved solids in water. It is a measure of the ability of water to transmit 
a small electrical current (see p. 7). The more dissolved solids in water that can 
transmit electricity the greater the specific conductance of the water. Commonly,
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the amount of dissolved solids (in mg/1) is about 65 percent of the specific conductance 
(in micromhos). This relation is not constant from stream to stream or from well to 
well and it may even vary in the same source with changes in the composition of the 
water (Durfor and Becker, 1964 p. 27-29).

Specific conductance of most waters in the eastern United States is less than 1,000 
micromhos, but in the arid western parts of the country, a specific conductance of 
more than 1,000 micromhos is common.

Hydrogen-ion concentration (pH)

Hydrogen-ion concentration is expressed in terms of pH units (see p. 7). The values 
of pH often are used as a measure of the solvent power of water or as an indicator of 
the chemical behavior certain solutions may have toward rock minerals.

The degree of acidity or alkalinity of water, as indicated by the hydrogen-ion 
concentration, expressed as pH, is related to the corrosive properties of water and 
is useful in determining the proper treatment for coagulation that may be necessary 
at water-treatment plants. A pH of 7.0 indicates that the water is neither acid nor 
alkaline. pH readings progressively lower than 7.0 denote increasing acidity and those 
progressively higher than 7.0 denote increasing alkalinity. The pH of most natural 
surface waters ranges between 6 and 8. Some alkaline surface waters have pH values 
greater than 8.0 and waters containing free mineral acid or organic matter usually have 
pH values less than 4.5.

The investigator who utilizes pH data in his interpretations of water analyses 
should be careful to place pH values in their proper perspective.

Temperature

Temperature is an important factor in properly determining the quality of water. 
This is very evident for such a direct use as an industrial coolant. Temperature is 
also important, but perhaps not so evident, for its indirect influence upon aquatic 
biota, concentrations of dissolved gases, and distribution of chemical solutes in lakes 
and reservoirs as a consequence of thermal stratification and variation.

Surface water temperatures tend to change seasonally and daily with air temperatures, 
except for the outflow of large springs. Superimposed upon the annual temperature cycle 
is a daily fluctuation of temperature which is greater in warm seasons than in cold 
and greater in sunny periods than with a cloud cover. Natural warming is due mainly 
to absorption of a solar radiation by the water and secondarily to transfer of heat from 
the air. Condensation of water vapor at the water surface is reported to furnish measur 
able quantities of heat. Heat loss takes place largely through radiation, with further 
losses through evaporation and conduction to the air and to the streambed. Thus the 
temperature of a small stream generally reaches a maximum in mid- to late afternoon 
due to solar heating and reaches a minimum from early to mid-morning after nocturnal 
radiation.

Color

In water analysis the term "color" refers to the appearance of water that is free 
from suspended solids. Many turbid waters that appear yellow, red, or brown when 
viewed in the stream show very little color after the suspended matter has been 
removed. The yellow-to-brown color of some waters is usually caused by organic 
matter extracted from leaves, roots, and other organic substances in the ground. In 
some areas objectionable color in water results from industrial wastes and sewage. 
Clear deep water may appear blue as the result of a scattering of sunlight by the water 
molecules. Water for domestic use and some industrial uses should be free from any 
perceptible color. A color less than 15 units generally passes unnoticed (U.S. Public 
Health Service, 1962). Some swamp waters have natural color in excess of 300 units.

The extent to which a water is colored by material in solution is commonly reported 
as a part of a water analysis because a significant color in water may indicate the 
presence of organic material that may have some bearing on the dissolved solids content. 
Color in water is expressed in terms of units between 0 and 500 or more based on 
the above standard (see p. 7).
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Turbidity

Turbidity is the optical property of a suspension with reference to the extent to which 
the penetration of light is inhibited by the presence of insoluble material. Turbidity is a 
function of both the concentration and particle size of the suspended material. It is 
reported in terms of mg/1 of silica or Jackson turbidity units (JTU).

Turbid water is abrasive in pipes, pumps, and turbine blades. Although turbidity 
does not directly measure the safety of drinking water, it is related to the consumer's 
acceptance of the water. The highest desirable level of turbidity for drinking water is 
5 JTU with a maximum permissible level of 25 JTU (ISD-W, 1971).

Density at 20 C

Density is the mass of any substance per unit volume at a designated standard 
temperature. Density should not be confused with specific gravity, which is a mass- 
to-mass relation.

The density value has some use in industries that utilize brines and whose basic 
unit of concentration of dissolved material is density. Density is used primarily by 
the chemist in the computation of milligrams per litre for highly mineralized waters.

Dissolved oxygen (DO)

Oxygen dissolved in water is derived from the air and from the oxygen given off 
in the process of photosynthesis by aquatic plants.

Dissolved oxygen in water has no adverse physiological effect and actually increases 
the palatability of the water. No minimum concentration of dissolved oxygen required 
to support fish life has been listed because the oxygen requirements of fish vary with 
the species and age, with temperature, and with concentration of other substances in 
the water.

Dissolved oxygen is responsible for many of the corrosion problems in industry. 

Chemical oxygen demand (COD)

Chemical oxygen demand is a measure of the chemically oxidizable material in 
the water, and furnishes an approximation of the amount of organic and reducing 
material present. The determined value may correlate with natural-water color or 
with carbonaceous organic pollution from sewage or industrial wastes.

Biochemical oxygen demand (BOD)

Biochemical oxygen demand is a measure of the oxygen required to oxidize the 
organic material usable as a source of food by aerobic organisms.

Biological and microbiological information

Biological and microbiological information is an important aspect in the evaluation 
of water quality. The kinds and amount of aquatic biota in a stream or lake can be 
useful "indicators" of environmental conditions and particularly of the degree of 
pollution of water with organic wastes (Doudoroff and Warren, 1957). Biological 
information includes qualitative and quantitative analyses of plankton, bottom organisms, 
and particulate inorganic and amorphous matter present. Microbiological information 
includes quantitative identification of certain bacteriological indicator organisms.

Chlorophyll (plant pigment).--The concentrations of photosynthetic pigments in 
natural waters vary with time and changing aquatic conditions. Concentrations of 
chlorophyll a, b, and c (spectrophotometric determination) are used to estimate the 
biomass and photosynthetic capacity of phytoplankton (blue-green algae). Ratios between 
the different forms of chlorophyll are thought to indicate the taxonomic composition 
or the physiological state of the algae community (Slack, 1970).

Plankton.--Plankton is the floating (or weakly swimming) animal or plant life in 
a body of water consisting, chiefly of minute plants (as diatomes and blue-green algae) 
and of minute animals (as protozoan, entomostracans and various larvae). Algae are 
known to cause tastes and odor in water supply.
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Plankton population in water is obtained by count level (the number of organisms 
per millilitre).

Coliform bacteria.--Coliform organisms have long been used as indicators of 
sewage pollution, although the group includes bacteria from diverse natural sources 
and habitats. For example, members of the coliform group are indigenous to soil 
and vegetation as well as feces. Standards for drinking-water quality provide definite 
minimums as to number of samples examined and the maximum number of coliform 
organisms allowable per 100 millilitres (ml) of finished water (Slack, 1970). The 
coliform population of water is determined either by the most probable number (MPN), 
or by the incubation membrane filter method, a direct count of coliform colonies per 
plate.

Fecal coliform bacteria.--Fecal coliform is that portion of the coliform group 
that is present in the intestinal tract of warm-blooded animals and is capable of 
producing gas from lactos in suitable culture medium at 44.5°C. Organisms from 
other sources generally cannot produce gas in this manner. (American Public Health 
Assoc. and others, 1965). Thus, in general, the presence of fecal coliform organisms 
indicates recent pollution (Slack, 1970).

Organics

Phenols.--Phenolic material in water resources is invariably the result of pollution. 
Phenols are widely used as disinfectants and in the synthesis of many organic compounds. 
Waste products from oil refineries, coke areas, and chemical plants may contain high 
concentrations. Fortunately, phenols decompose in the presence of oxygen and micro 
organisms, and their persistence downstream from point of entry is relatively short 
lived. The rate of decomposition is dependent on the environment.

Very low concentrations impart such a disagreeable taste to water that it is highly 
improbable that harmful amounts could be consumed unknowingly. Reported thresholds 
of detection of taste and odor range from 0.001 to 0.01 mg/1.

Cyanide (CM).--Cyanides are not found free in nature, but may become contaminants 
of water supplies by means of effluents from gasworks, coke ovens, steel mills, electro 
plating processes, and chemical industries. In natural streams and organic soils, 
simple cyanides are decomposed by bacterial action, whereas the metal-cyanide 
complexes are often quite stable and more resistant to degradation. The U.S. Public 
Health Service (1962) set a recommended limit of 0.01 mg cyanide per litre and a 
mandatory limit of 0.2 mg/1 for waters subject to interstate regulations. ISD-W (1971) 
sets the upper limit for drinking water as 0.05 mg/1.

Detergents (methylene blue active substance, MBAS).--Anionic surfactants in 
detergents resist chemical oxidation and biological breakdown. Soap is an example 
of this class and the synthetic members are sodium salts of organic sulfonates or 
sulfates (Rose, 1966). Their persistence in water over long periods of time contributes 
to pollution of both ground water and surface water. Some of the effects produced from 
detergent pollution are unpleasant taste, odor, and foaming (Wayman, and others, 1962). 
Although the physiological implications of MBAS to human beings is unknown, prolonged 
ingestion of this material by rats is believed to be nontoxic (Paynter, 1960). The U.S. 
Public Health Service (1962) recommends that MBAS should not exceed 0.5 mg/1 in 
drinking and culinary waters. ISD-W (1971) sets 0.2 mg/1 as the highest desirable level 
and 1.0 mg/1 as the maximum permissible level.

Total organic carbon (TOG).--Total organic carbon is a measure of the organically 
related carbonaceous content of water. It includes all natural and manmade organic 
compounds which are combustible at a temperature of 950°C.

Sediment

Fluvial sediment generally is regarded as that material which is transported by, 
suspended in, or deposited by water. Suspended sediment is that part which remains 
in suspension in water owing to the upward components of turbulent currents or by 
colloidal suspension. Much fluvial sediment results from the natural process of erosion,
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which in turn is part of the geologic cycle of rock transformation. This natural pro 
cess may be accelerated by agricultural practices. Sediment also is contributed by a 
number of industrial and construction activities. In certain sections, waste materials 
from mining, logging, oil-field, and other industrial operations introduce large quantities 
of suspended material.

The quantity of sediment, transported or available for transportation, is affected 
by climatic conditions, form or nature of precipitation, character of the solid mantle, 
plant cover, topography, and land use. The mode and rate of sediment erosion, transport, 
and deposition is determined largely by the size distribution of the particles or more 
precisely by the fall velocities of the particles in water. Sediment particles in the 
sand size range (larger than 0.062 mm) do not appear to be affected by flocculation 
or dispersion resulting from the mineral constituents in solution. In contrast, the 
sedimentation diameter of clay and silt particles in suspension may vary considerably 
from point to point in a stream or reservoir, depending on the mineral matter in 
solution and in suspension and the degree of turbulence present. The size of sediment 
particles in transport at any point depends on the type of erodible and soluble material 
in the drainage area, the degree of flocculation present, time in transport, and character 
istics of the transporting flow. The flow characteristics include velocity of water, 
turbulence, and the depth, width, and roughness of the channel. As a result of these 
variable characteristics, the size of particles transported, as well as the total sediment 
load, is in constant adjustment with the characteristics and physical features of the 
stream and drainage area.

STREAMFLOW

Most of the records of stream discharge, used in conjunction with the chemical 
analyses and in the computation of sediment loads in this volume, are published in 
the Geological Survey water-supply paper series, "Surface Water Supply of the United 
States, 1966-70." The discharge reported for a composite sample is usually the average 
of daily mean discharges for the composite period. The discharges reported in the 
tables of single analyses are either daily mean discharges or discharges obtained at the 
time samples were collected and computed from a stage-discharge relation or from a 
discharge measurement.

PUBLICATIONS

Reports giving records of chemical quality and temperatures of surface waters 
and suspended-sediment discharges of streams in the area covered by this volume for 
the water years 1941-70, are listed below:

Numbers of water-supply papers containing records for Parts 4-5, 1941-70 

Year WSP Year WSP Year WSP Year WSP

1941 942 1949 1162 1957 1520 1965 1962
	1521 1963

1942 950 1950 1186 1958 1571 1966 1992
1187 1572 1993

1943 970 1951 1197 1959 1642 1967 2012
1198 1643 2013

1944 1022 1952 1250 1960 1742 1968 2094
1251 1743

1945 1030 1953 1290 1961 1882 1969 2144
1291 1883

1946 1050 1954 1350 1962 1942 1970 2154
1351 1943

1947 1102 1955 1400 1963 1948
1401 1949

1948 1132 1956 1450 1964 1955
1451 1956
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Geological Survey reports containing chemical quality, temperature, and sediment 
data obtained before 1941 are listed below. Publications dealing largely with the 
quality of ground-water supplies and only incidentally covering the chemical composition 
of surface waters are not included. Publications that are out of print are preceded by 
an asterisk.

PROFESSIONAL PAPER

*135. Composition of river and lake waters of the United States, 1924.

BULLETINS

*479. The geochemical interpretation of water analyses, 1911. 
770. The data of geochemistry, 1924.

WATER-SUPPLY PAPERS

*108. Quality of water in the Susquehanna River drainage basin, with an introductory 
chapter on physiographic features, 1904.

*161. Quality of water in the upper Ohio River basin and at Erie, Pa., 1906.
*193. The quality of surface waters in Minnesota, 1907.
*236. The quality of surface waters in the United States, Part 1, Analyses of waters 

east of the one hundredth meridian, 1909.
*237. The quality of the surface waters of California, 1910.
*239. The-quality of surface waters of Illinois, 1910.
*273. Quality of the water supplies of Kansas, with a preliminary report on stream 

pollution by mine waters in southeastern Kansas, 1911.
*274. Some stream waters of the western United States, with chapters on sediment 

carried by the Rio Grande and the industrial application of water analyses, 
1911.

*339. Quality of the surface waters of Washington, 1914.
*363. Quality of the surface waters of Oregon, 1914.
*418. Mineral springs of Alaska, with a chapter on the chemical character of some 

surface waters of Alaska, 1917.
*596-B. Quality of water of Colorado River in 1925-26, 1928.
*596-D. Quality of water of Pecos River in Texas, 1928.
*596-E. Quality of the surface waters of New Jersey, 1928.
*636-A. Quality of water of the Colorado River in 1926-28, 1930.
*636-B. Suspended matter in the Colorado River in 1925-28, 1930.
*638-D. Quality of water of the Colorado River in 1928-30, 1932.
*839. Quality of water of the Rio Grande basin above Fort Quitman, Tex., 1938.
*889-E. Chemical character of surface water of Georgia, 1944.
*998. Suspended sediment in the Colorado River, 1925-41, 1947. 
1048. Discharge and sediment loads in the Boise River drainage basin, Idaho,

1939-40, 1948. 
1110-C. Quality of water of Conchas Reservoir, New Mexico, 1939-49, 1952.

Many of the reports listed are available for consultation in the larger public and 
institutional libraries. Copies of Geological Survey publications still in print may be 
purchased at a nominal cost from the Superintendent of Documents, Government Printing 
Office, Washington, D.C. 20402, who will, upon request, furnish lists giving prices.

COOPERATION

Many municipal, State, and Federal agencies assisted in collecting records for these 
quality-of-water investigations. Many investigations were supported by funds appro 
priated directly to the U.S. Geological Survey. State, local, and Federal agencies that 
cooperated in these quality-of-water investigations are as follows:
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Illinois--Illinois Department of Public Works and Buildings, W. F. Cellini, 
director, through Division of Waterways, J. C. Guillou, chief waterway engineer; 
Environmental Protection Agency, Atomic Energy Commission, Corps of Engi 
neers, U.S. Army; Peoria Water Company.

Indiana--Indiana Department of Natural Resources, J. R. Lloyd, director, 
through Bureau of Water and Mineral Resources, W. J. Andrews, deputy director; 
Indiana Board of Health, A. C. Offutt, commissioner, and B. A. Pool, assistant 
commissioner of Environmental Health; Indiana State Highway Commission, 
R. W. Steele, chairman, R. H. Harrell, executive director, F. L. Ashbaucher, 
chief engineer.

Iowa--Iowa Geological Survey, Samuel Tuthill, director and State geologist; 
Environmental Protection Agency.

Michigan--Michigan State Department of Natural Resources, R. A. MacMullen, 
director, G. A. Walker, deputy director--administration; Water Resources Com 
mission, L. F. Oeming, executive secretary, succeeded by R. W. Purdy; Michigan 
Geological Survey Division, G. E. Eddy, chief, Michigan Department of State 
Highways, H. E. Stafseth, director; Corps of Engineers, U.S. Army; Environmental 
Protection Agency. Records were furnished by Branch County Board of Super 
visors, Cleveland-Cleffs Iron Company, Kalamazoo County Board of Supervisors, 
and Van Buren County Board of Supervisors.

Minnesota--Minnesota Department of Natural Resources, Division of Waters, 
Soils, and Minerals. Corps of Engineers, U.S. Army; Environmental Protection 
Agency.

Missouri--Missouri Geological Survey and Water Resources Division, Dr. W. C. 
Hayes, State geologist and director; Missouri Water Pollution Board, J. K. Smith, 
executive secretary; Corps of Engineers, U.S. Army; Environmental Protection 
Agency.

New York--New York State Department of Environmental Conservation, H. L. 
Diamond, commissioner; Environmental Quality, D. E. Metzler, deputy commis 
sioner; *New York State Department of Health, H. S. Ingraham, commissioner; 
*New York State Department of Conservation, R. S. Kilborne, commissioner; 
Division of Water Resources, F. W. Montanari, assistant commissioner; Environ 
mental Protection Agency. Water temperatures were furnished by the munici 
pality of Watertown, Niagara Mohawk Power Corporation; Rochester Gas and 
Electric Corporation, New York State Department of Transportation, Power 
Authority of the State of New York and Mr. D. F. Manning.

North Dakota--North Dakota State Water Commission, M. W. Hoisveen chief 
engineer; Environmental Protection Agency; International Joint Commission, 
U.S. Department of State.

Ohio--Ohio Department of Natural Resources, F. E. Morr, director, and C. V. 
Youngquist, chief, Division of Water; Ohio Department of Health, E. W. Arnold, 
director, and G. H. Eagle, chief engineer; Three Rivers Watershed District, 
C. H. Watkins, secretary-treasurer; Environmental Protection Agency.

South Dakota--East Dakota Conservancy Sub-District, J. L. Siegel, Manager- 
engineer; Environmental Protection Agency.

Vermont--Vermont Department of Water Resources, R. W. Thieme, commis 
sioner, succeeded by M. L. Johnson.

*Certain functions and the associated cooperative programs of these two agencies 
were combined into the Department of Environment Conservation, July 1, 1970.
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Wisconsin--Wisconsin Department of Natural Resources, L, P. Voigt, secretary; 
Wisconsin Department of Transportation, G. H. Bakke, secretary, and W. A. 
Kline, chief bridge engineer; University of Wisconsin-Extension-Geological and 
Natural History Survey, G. F. Hanson, State geologist and director; Southeastern 
Wisconsin Regional Planning Commission, K. W. Bauer, executive director; Fish 
and Wildlife Service, U.S. Department of the Interior.

DIVISION OF WORK

The quality-of-water work was performed by the Water Resources Division of the 
Geological Survey, J. S. Cragwall, Jr., chief hydrologist, and under the direction of the 
district chiefs listed in the preface.

Correspondence regarding the records in this report or any additional information 
should be directed to the district chief of the appropriate Geological Survey-Water 
Resources Division district office as indicated below.

State 

Illinois

Indiana

Iowa

Michigan

Minnesota

Missouri 

New York

North Dakota

Ohio

South Dakota

Vermont 

Wisconsin

District Office 

Champaign 61820

Indianapolis 46202 

Iowa City 52240 

Okemos 48864

St. Paul 55101 

Rolla 65401 

Albany 12201

Bismarck 58501

Columbus 43212 

Huron 57350

Boston, Mass. 02114 

Madison 53706

Address

605 N. Neil Street 
P. O. Box 1026

1819 N. Meridian St. 

1041 Arthur Street

2400 Science Parkway 
Red Cedar Research 

Park

1002 New Post Office

103 W. Tenth Street 
P. O. Box 340

U.S. Post Office and
Court House 

P. O. Box 948

Room 332 
New Federal Bldg. 
3rd St. andRosser Ave. 
P. O. Box 778

975 West Third Avenue

Room 231, Federal Bldg. 
P. O. Box 1412

150 Causeway Street

Room 234
1815 University Ave.
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WATER-QUALITY STATIONS IN DOWNSTREAM ORDER

PART 4. ST. LAWRENCE RIVER BASIN

STREAMS TRIBUTARY TO LAKE SUPERIOR

04001000 WASHINGTON CREEK AT WINDIGO, MICH.

LOCAT
Pi

DRAIN 

PERIO

ION.   Lat 47°55'23", long 89°08'42", in NWj sec. 28, T.64 N. , R.38 W. , Keweenaw County, Isle Royale National

AGE AREA.   13.2 sq mi.

CHEMICAL ANALYSES, W/

f 
DIS- SILICA IRON G/ 

TIME CHARGE (SI02) (FE) 
DATE (CFS) (MG/L) (UG/L) (I

OCT. 
22... 1150 3.0 15 600 

FEB. 
03... 1400 1.2 16 

MAY 
01... 740 157 7.8 
02... 140 114 
12... 000 71 

JULY 
07... 115 16 7.9 330 
11... 145 3.6 13 690 
28... 545 2.8 15 640

DIS 
SOLVE* 

CHLO- FLUO- 
SULFATE RIDE RIDE NITRATE 
(504) (CD (F) (N03I

OCT.

FEB.

MAY 
01... 11 1.0 .2 .5 
02... 
12... 

JULY 
07... 8.8 2.0 .3 .6 
11... 8.8 3.0 .3 .5 
28... 10 3.0 .4 .8

SODIUM SPECI- 
AD- FIC

TION UCTANCE PH TEMP-

BATE MHOS) (UNITS) (DEG C)

OCT. 
22... .2 158 7.3 2.0 

FEB.

MAY 
01... .1 61 6.7 2.5 
02...   60 6.7 2.0 
12...   50 6.7 4.0 
JULY 
07... .1 94 6.8 
11... .2 150 7.5 17.0 
28... .2 163 7.3 20.5

(periodic). 

TER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS 
DIS SOLVED 
SOLVED MAG- PO- ALKA- 

AN- CAL- NE- TAS- BICAR- CAR- LINITY 
NESE CIUM SIUM SODIUM SIUM BONATE BONATE AS

G/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/D

0 20 6.6 3.4 1.0 86 0 71 

25 7.9 5.0 .8 106 0 87 

8.5 2.2 .9 .7 24 0 20

30 13 3.6 1.9 .5 45 0 37 
50 23 5.0 3.3 .7 84 0 69 
60 23 5.8 3.9 .8 91 0 75

DIS- DIS 
SOLVED SOLVED DIS- NON-

PHOS- (RESI- (SUM OF SOLIDS HARD- BONATE 
PHORUS DUE AT CONSTI- (TONS NESS HARD- PERCENT 
(P04) 180 C) TUENTS) PER (CA.MG) NESS SODIUM

.03 62 45 26.3 30 10 6

.02 119 99 1.16 78 9 8 

.02 125 108 .94 82 7 9

IMME- 
BIO- DIATE 

COLOR PER- CHEM- COLI-

INUM- SOLVED SATUR- OXYGEN FORM (COL. TEMP-

UNITS) (MG/L) (MG/D (MPN) 100 ML) (DEG C) 

50 13.6 100 2.0 150

50       930   5.5 
10.8 79 1.0 230 
12.4 96 .8 16   4.0

60 7.8 88 1.2 36   28.0



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04001000 WASHINGTON CREEK AT WINDIGO, MICH.  Continued

EXTREMES. 1969-7 0: 
Water temperatui

Period of record:

O.O n C; Apr. 22

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ALORIN ODD ODE DOT

(UG/L) (U6/L) (UG/L) (UG/L) (U6/L) (U6/L) (U6/L) (UG/L) (UG/L) (UG/L) (UG/L)

OCT.
22... .00 .00

MAY 
01...

.00 .00 .00 .00 .00 .00 .00 .00 .00

DATE

OCT.
22..

MAY 
01..
02.. 

JULY
11..

ALORIN ODD
IN IN

BOTTOM BOTTOM 
OE- DE

POSITS POSITS
(UG/KG) (UG/KG)

. .00 .00

DIS
SOLVED S
COPPER
(CU)

ODE DOT ELDRIN ENDRIN CHLOR LINDANE DIS-
IN IN IN IN IN IN DIS- SOLVED DIS-

DE- OE- OE- OE- DE- OE- ARSENIC MIUM COBALT
POSITS POSITS POSITS POSITS POSITS POSITS (AS) (CO) (CO)
(UG/Kb) (UG/KG) (UG/Kb) (UG/KG) (UG/KG) (UG/KG) (UG/L) (UG/L) (UG/L)

.00 .00 .00 .00 .00 .00 0 10

    o o

DIS- SUS- OIS- SUS-
SOLVED PENDED SOLVED PENDED DIS- DIS-

QIS- OIS- Qlb- GROSS GROSS GROSS GROSS SOLVED SOLVED
OLVED SOLVED SOLVED ALPHA ALPHA BETA BETA RADI'JM NATURA,.
LEAD MERCURY NICKEL AS AS AS SR90 AS SR90 226 URAN UM
(PB) (HG) (Nl) U-NAT. U-NAT. /Y90 /Y90 (RA) (U)

0

0

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (PC/L) (PC/L) (PC/L) (UG/L)

OCT.
22... 0

MAY
01...
02... 10

JULY 
11...

0   0 <1.7 <.* *,5 <.4 .0 ."

<.6 .8 6.4 1.9 .0 .0
0   0  

7

US-

b'l-,- Sl-il- SIFYt SHv/F btF\>-
HtMnt-.n "tHJ I'I«''. »14.i. ITA"1 .

. I-  br I- Is- , FIMi., >- Fl"tJ - KlMi
'1--' ' t'JT (.r*-V THJ ' IrtC I IriA
It'31 Cli./L) IT/HAY) ."6? «v .1?-. M. ,<;^n



STREAMS TRIBUTARY TO LAKE SUPERIOR

04001000 WASHINGTON CREEK AT WINDIGO, MICH.--Continued 

TEMPERATURE (°C> QF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMrtER DECEMBER JANUARY FEB31I4RY

l.b 9.(1 
l.u 10.0 
2.5 ll.r)

.3 11.0 

.1 9.5 

.- 9.0 

.U 8.5 

.5 B.O

.b 8.0 

.(: T.O 

.U 5.5 

.b 5.0 

.0 5.0

,C 5.0 
.0 4.5 
.5 4.5 
.b 4.0
.n 3.5

.5 2.5

.3 1.5

.'1 1.5 

.5 2.0

.0 2.0

4PRIL 

MAX MIN 

O.b 1.5

!.s o!s

0.3 0.5 
O.S (1.5 
0.5 O.b 
l.u 0.5 
1.0 1.0

1 . n .0 
1." .0
l.lt .0
1." .n 
l.il .0

1.3 0.5 
0.3 0.5 
O.b 0.5 
O.b 0.5

(.5 0.5

  

2.5 2.5 0.5 
2.5 2.5 0.5 
2.5 2.0 0.5

2.0 2.0 0.5 
2.b 2.0 0.0 
2.5 2.0 0.0 
2.5 2.5 0.0 
2.5 1.5 0.0

2.3 2.0 0.0 
2.5 2.5 0.0 
2.5 1.0 0.0 
1.0 1.0 0.0 
1.0 1.0 0.0

1.0 O.b 0.0 
0.5 0.5 0.0 
0.5 0.5 0.0 
0.5 0.5 0.0 
0.5 0.5 0.0

0.5 O.S 0.0

0.5 O.S    
0.5 0.5    
O.b O.S

n.s o.s  

IX4X MIN "AX

11.0 
11.5 
12.0 

      13.0

13.0
n.5

14.5 
4.0 4.0 14. b 
4.5 4.0 13.3 
5.0 4.5 14. o 

14.5

IT. 5 
      1T.O

14.5

15. 0

11.0 11.0   

0.5 
(1.5 
0.5

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0

 

JUNc 

MIN

11.0 
11. u 
11.5 
11.3

12.3 
13.0 
12.3 
14.11

14. b 
13.5
13. u 
13. u 
13. b

14.5 
14.3 
13.0 
12. b

12.5

:::

:::
 

MX

19,0 
19.5 
18.5 
IT. 3

Ib.O 
18.5 
18.5
ia.5
19.0

?0.0 
?0.b

2l!o 
20.0

20.0 
19.5 
16.5 
17.0

IT. 5

fi.O

:::

:::
 

JULY

IT. 5 
IT. 5 
17.0 
16. 0

16.5 
IT. 5 
1T.O 
16.0 
1T.O

18.5 
19.0 
19.5 
20. n 
IS. 5

18.0 
18.5 
15.5 
15.5

16.0

£0.5

0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
(1
0 

0

0 
0
0

0

20 
1H

19
19
20 
20

19

?0 
20

19 
19
?0

18

1ft

0 0.0 
0 0.0 
0 0.0

0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0

0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 3.0 

0.0 
0 0.0 
0 0.0 
0 0.0 
.5 0.0 
.5 0.0

0 0.0

0 0.0 
0 0.0 
5 0.0

.5 0.0

SUGUST

.5 18.5 

.5 19.0 

.0 18.0 

.0 15.5

.3 17. ,l 

.0 IT. 5 

.b 17.11 

.0 1ft. 0 

.b 14.3

.b 1H.5 

.5 I". 3 

.5 H.3

.5 19.0 

.5 20.0

.0 1K.O 

.0 17. b 

.0 19.0 

.0 1T.S

.n 15.3

.0 13.3

0.0
0.0
O.b

0.0
O.b 
O.b 
0.5
0.3

0.5 
0.5 
O.b 
0.5 
1.0

1.0
l.o
1.0 

0.3

0.3

O.b 
O.b 
0.5

O.b

SE-T

M4X

14.0 
14.0 
15.0 
16.0

15.3 
IT.b 
IT.b 
16.5
16.0

13.5

12.5 
11.0 
10.0

10.0
10.3

11.0 
13.0

13.0

0.0 
0.0 
0.0

0.0 
0.0 
0.5 
0.5 
0.5

0.0
0.0 
0.0

0.5 
0.5 
0.5
0.5

0.5

0.5 
0.5 
0.3

1.5

HIM

n.s
14. (1 
13.0

14.5 
15.5 
16.5 
15.3
14.0

12^5
11.11
10.0

9.5 
10.0 
10.0 
11.0

12.5

.0
",.



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04015380 LAKE SUPERIOR AT DULUTH, KIND.

LOCATION. --Lat 46°51'33", long 91°57

office. 

PERIOD OF RECORD. --Chemical analyses

REMARKS. --Some analyses furnished by 
Office, Environmental Protection

ALKA 
LINITY CHLU-

C6CH3 <S04| <CLI

AUG. 
04... 44 2.0 1.5

18... 43 3.7 l.S 
25... 43 3.2 1.5 

SE T. 
0 -03B 
0 ... 43 4.3 1.5 
0 ... 
2 ... 
2 ...

SPFCI- 
FIC

cntjD-

1UG. 
04...   7.7 5 
04-05 
11...   7.9 6 
18...   7.B s 
25...   7.R 5 

SEPT. 
01-01 
0?...   7.Q 7 
03... 
20...     13 
29... 427 9.8 13

 20", in m{ sec. 35, T.51 N

: August 1968 to September

City of Duluth, Water, Gas 
Agency.

CHEMICAL ANALYSES, AUGUST

ORGANIC 
NITRQ-

(Nl (HI (N02I

.10 .00 .30 
.00 .03

COLOP

0 1.1 12

0 2.0 12 
0 2.0 12 
0 2.0 12

0 1.0 11 

^

B INCLUDES 28 UG/L CARBON CHLOROFORM EXTRACTABLES.

ALKA 
LINITY CHLC- HABE 

AS SULFATE RIDE NESS 
CAC03 tS04> (CLI (CA.MG)

OCT. 
06... 43 
8-10 
0... 43 
0... 43 
7... 43 

N V. 
3... 43 
3-05 
4... 
1... 43 
7... 43 
4... 43 

C C. 
01... 43 
01-03 
08... 43 
IS... 43 
15... 
22... 43 
29... 43 

JAN. 
05... 43 
05-07

It... 43 
19... 
26... 43 

FEB. 
02... 43 
02-03 
09... 43 
16... 43 
24... 43 

MAR. 
01-04 
02... 43 
10... 43 
16... 43

2.8 1.5 44

2.2 1.5 44 
3.0 2.C 44 
3.0 1.! 44

2.9 1.5 44

3.1 I.! 44 
3.1 1.5 44 
1.5 1.5 44

3.0 1.3 44

2.2 I.! 44

2.7 1.3 44 
2.9 1.3 44

3.4 1.3 44

3.2 1.3 44 

4.3 1.2 44 

2.9 1.3 44

3.4 1.3 44 
2.9 1.3 44 
2.8 1.3 44

2.9 1.3 44 
3.1 1.3 44 
3.3 1.3 44

. , R.13 W. , St. Louis County

1970. 

, and Sewage Treatment Depar

TO SEPTEMBER 1969

AMMONIA
MT"n-

(M INI <N03I

.00 .40 l.S 

.05 .30 1.2

SIO- LENE 
CHE"- SLUE

.4 .1 
1170 

.7 .6 

.4 .5 

.6 .5

1103
.3 . ;

.01

.6

COLOR 
IPLAT- 

PH TEPP- !NUM- 
ERATURE COBALT

7.8 11.1 0

7.8 10.0 f 
7.9 7.2 n 
7.9 6.0 0

8.0 7.8 0

13.0 
T.9 7.8 0 
7.9 6.1 0 
7.9 5.6

7.9 S.6 0

T.9 4.4 0

4.0 
7.9 4.0 0 
T.8 3.0 0

T.9 4.0 0

7.9 3.3 0 
3.0 

7.9 3.3 0

7.8 3.0 0

7.8 1.0 0 
7.8 2.0 0 
7.8 3.0 0

7.8 1.1 0 
7.9 1.1 0 
7.9 .6 0

, at intake of City of

tment and Water Quality

nis-
SOL- 

TGT6L VED- 
PH05- PHOS- H6R1-

<PI (PI <CA,HGI

45 

44

.36 .01 

.32 .06

TCT6L C6RRON 
CARSON ALCOHOL 
EX- EK-

I!>0 131 

231 203

TUR 
BID 
ITY

1.0

l.S 
2.0 
1.0

.0

1.0 
1.0 
1.0

.9

3.5 
.0

.0 

.0

.0

.0 

.0

.0

.C

.0 

.0 

.0

.0 

.0

.0



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04015380 LAKE SUPERIOR AT DULUTH, MINN. .-Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

(NO3)

NOV.
04... 1.5

DEC.
IS... 1.5

JAN.
o;... .6
19... 1.5

Fee.
2*. .. 1.4

MAR.
30... .6

JUNE
CS... 1.3

JULY
13... 1.5

AUG.

SEPT.
21... 1.5

D(

H

C

J

F

M

(N)

.30

.30

.14

.30

.30

.14

.30

.3S

.34

T.
16...
)8-10
0...
0...
7. . .
V.
3...
3-05

4...
1...
7...
4. » 
C.
1...
1-03

e...
5...
5...
2. . .
9* * .
N.
5...
5-07

2...
9...
9...
6...
B.
2...
2-03

9...
6...
4 ...
R.
1-04

2...
0...
6...
0...
0...

01S-
SOL-

PHOS-

(Pl

.05

.06

.01

.00

.00

.01

.02

.02

.00

DIS-

OXYGEN

10.7
 

11. I
11.4
12.3

11.7
 
 

11. e
12.2
12.6

13.1
 

12.9
13.1
  -

13.1
13.6

13.3
 

13.8
14.0
 

13.9

13.0
 

14.2
13.5
12.7

  .

13.4
14.3
14.2
 

13.9

PHOS-

(P)

.05

.06

.16

.02

.01

.16

.C6

.03

.CO

BIO
CHEM 

ICAL

DEMAND

.7
 

.4

.4

.4

.3
 
~_

.4

.3

.3

.2
 

.4

.3
  -

.2

.2

.3
 

.5

.3
~ 

.3

.3
 

.3

.4

.3

  .

.4

.4

.5
 

.4

CETHY-
LENE

ACTIVE

STANCE

.00

.00

.00

.00

.00

.CO

.00

.00

.00

COLI-

6
 

10
0
6

4
 
--

1
24

4

5
 

1
3

--

2
4

3
 

2
0

--

4

2
 

0
1
3

__

1
2
0
 

3

N1TRO-

(Nl

.03

.02

.00

.06

.04

.00

.00

.01

.01

SPECI
FIC

CONO-

IMICRO-

*.
 
--
 
 

~-
 
--
 
- 
 

--
 
«
 
--
 
 

 
  .

ICO
 
  .
..  

 
 
~-
 

ICO

--
 

100
100
 

100

MTRC- TAS-

(N) (NA) (Kl

.21

.42

.21

.*!  

.10

.21

.03

.10

.09

CARBON

EX- EX-

SUE ABLES ABLES

..   ~ __

1005 221 44
     
     
     

  __ «.

1162 231 57
~_ _~ «.
 
.._ __ «.
   

__ .. «.

1027 122 21
-_ _. «.

   
__   .  
     
     

     

1402 162 15
 

   
__   ~  
     

     
1065 223 42

 _ » »
     

   

983 246 46
     
__ .. __
     
     
 

D1S- SODIUM 
SOLVED AD-

FLUC- SORP-
R10E PERCENT T1CN 
(F) SODIUM RATIO

     

     

 
     

   

 

     

     

.0 6 .1

"

EX-

ABLES

__

177
 
 
 

_-
174
 f
 
 
 

 

ioi
 
«
 
--
 

 
1*7
--
«
 
 

  f

18L
  -
--
   

200
..
  -
 
--
 



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04015380 LAKE SUPERIOR AT DULUTH, MINN.--Continued

APR.
13...
20...
27...

MAY
04...
04-05
11...
18...
25... 

JUNE
01...
01-03
08...
08...
15...
22...
29...

JULY
06...
06-CB
13...
20...
27...

AUG.
03...
04-06
10...
24...
25...
31...

SEPT.
07-09 
OB...
14...
21...

DATE

APR.
13...
20...
27...

MAY
04...
04-05
11...
IB...
25...

JUNE
01...
01-03
08...
OB...
15...
22...
29...

JULY
06...
06-08
13...
20...
27...

AUG.
03...
04-06
10...
24...
25...
31...

SEPT.
07-09
08...
14...
21...
28...

ALKA 
LINITY

43
43
43

43
--

43
43
43

43
 

43
 

43
43
43

43
 
 

43
43

43
 

44
43
44
44

43
44
43

D1S-

OXYGEN 
(MG/LI

13.8
13.8
13.2

12.2
-  

12.7
13.5
13.5

12.5
 

12.5
._
12.7
12.9
12.1

12.4
 
 
10.9
11.1

12. 1
 

11.7
12.2
11.7
11.3

 

10.5
10.2
12.1
12. 1

3.8
4.0
2.9

3.8
 

3. 1
3.2
3.8

2.9
 

3.3
 

2.9
3.1
4.6

3.2
--
 

3.1
4.1

2.2
--

2.3
3.1
2.3
2.9

3.1
3.1
3.2

BIC-
CHEM-

ICAL

DEMAND 
(HG/L 1

.3

.3

.2

.3
 

.3
L.O
.5

.2
 

.2
  .

.2

.3

.8

.3
 
 

.5

.4

.5
 

.4

.5

.4

.7

 

.6
,7
.2
.3

CHLC-

1.3
1.3
1.3

1.3
....

1.1
1.3

1.3
 

1.3
 

1.3
L. 3
1.3

1.5
--
 

1.5
1.3

1.0
--

l.C
1.3
l.C
i.:

1.3
1.5
1.3
1.3

COL1-

<MPNI

C
2
0

0
--

13
0
0

L
 

0
  .

2
1
2

0
 
--

4
10

2
 

2
1
2
L

 

L
18
4
2

HARC-

44
44
44

44
 

44
44

44
 

44
 

44
44
45

44
_-
 

44
44

44
 

45
45
45
45

45
45
45

SPECI
FIC

COND-

PHCSI

105
98
98

110
~-

92
98

100

85
 

95
 ..

95
95
95

ICO
 
__

93
93

90
 

110
?c

110
90

 

90
90
90
95

7.8
8.0
7.9

7.9
 

7.9
7.9

B.O
 

T.9
 

8.0
8.0
7.9

7.9
 -
 

7.9
8.0

7.9
 

7.8
7.8
7.8
8.1

8.0
8.0
7.7

<GALSI

 
- 
--

 
1065

__
 
 

 

1590
_..
__
 
  .
 

 

1185
-..
-_
  ~

--

1080
  *
-~
 
....

1035
 
__
 
 

1.7
1.7
1.3

2.2
 

2.2
3.3

3.9
--

4.0
39.0
4.4
4.0
7.0

5.0
 

10. 0
11.0
10.6

7.2
-_

7.8
8.0
7.0

12.0

14.0
14.0
5.6

CARBCN
EX-

(UG/L 1

 
  .
 

 
268
.  
 
 

 

192
_.
__
 
 
 

 

209
 
 
__

 

177
_-
 
 
 

232
 
._
 
 

COLOR 
(PLAT- 
INUM-

0
0
0

5
 

0
0
0

5
 

0
 

0
0
0

0
._
 

0
0

0
 

0
0
0
0

5
0
0

CARBON

FORM
EX-

(UG/LI

 
  .
 

 
37
-._
 
 

 

32
_ .
_ .
 
  .
 

 

35
  .
 
 

 
28
 
.  
 
 

33
 
.._
 
 

TUR- 
BIO-

9.0
2.0
1.0

2.0
_ _

2.0
l.C
.0

.C
 

5.0
 

2.0
1.0
1.0

3.0
--
 

1.0
2.0

.0
  -

2.0
.C

2.0
1.0

2.0
1.0
1.0

ALCOHCL
EX-

(UG/LI

 
__
 

 

231
_.
 
 

_-

1(0
_ »
_ 
 
__
 

 

174
 
 
 

 
149

«_
__
 
_

199
 
_._
__
 



32 STREAMS TRIBUTARY TO LAKE SUPERIOR

04028100 MONTREAL RIVER NEAR IRONWOOD, MICH.

LOCATION. Lat 46°30'26", long 90°13'47", in SEjSWj sec.31, T.48 N. , R.47 W. , Gogebic County, 0.2 mile 
Creek and 4.2 miles northwest of Ironwood, Mich.

DRAINAGE AREA. --80. 6 sq mi. 

PERIOD OF RECORD. --Chemical analyses: October 1969 to

charge records available.

UIS- IP.ON AS 
TIME CHAPGt (FE) CAC03

OCT. 
JO... 090u   A400 Jl 

LitC. 
04... 1030   A650 49 

,P«N.i 19/0 
15... 1400   A7bo b9

19... U4b   A600 60 

26... 1000   A620 48

06... looo   A4oo aa

1R... 1430   A120 b2 
'JLY 
16... 0830   AK.O

11... 0930
SFP. 
01... 1000 4.7 A300 93

A ESTIMATES BASED ON FIELD ANALYSES.

UIS- TOTaL 
50H/FU !>'ON- 
SOLMS FILT-

1HO C) DUE (CA,

J ... 93 45 13B
OEi , 

4... IJb 27 162

li'.. Ul 21 152 
FEti. 
19... 134 28 162

26... 116 40 156 

116... 88 16 104
JiME 
in... 104 34 138 

JULY 
16... 

AUO. 
11...       t

ni... 2ie o 21fl

PtP.- 
CENT 

SATUR-

IMTF

UCT. 
30... -19 

Of-. 
04... 97 

JflW., 1970 
Ib... 31

19... 80 

26... 83

U6... 91
JUNt 
18... 105 

JULY 
16... 97

September 1970.

OR('«MC

KUE (-.EN 
(CLI <M

4.C. .38 

12 .54 

13 .50 

16 .07 

19 .30 

5.0 10 

«.f, .61 

till 

t!5 

24 1.2

FIC 
iO- CONO-

iM(j| (MIC&0-

Si 114 

71 168

an 195

<?n 221 

70 189 

38 88 

66 158 

E9b 196 

L120 253 

124 327

BIO- UIATE 
CMEM- COL1- 
IC«L FORM 

OXYotN (COL.

(Mb/L) 100 ML)

3.6 1SOO 

4.6 5500 

2.8 400 

3.2 1200 

4.2 ?00 

2.6 2700 

1.0 100 

1.0 500

DIS- 
SOL- 

AMMONIA TOTAL VEn-

(M) (N) (P| <P|

.in .30 .1- .13 

.82 1.0 .47 .33 

1.3 .90 ,S<? .54 

?.0 1.1 .9* .83 

.30 .80 .0* .02 

.10 .20 .5(1 .10 

.01 1.2 .3<- .32 

1.7 .6! .50 

2.5 1.2 1.1 

.00 4.6 1.8 1."

TUP- RIS-

ERATURE ITY OXYG^r,'

7.0 2.0   11.8 

6.9 ." 1 11.6 

7.0 .0 1 11. « 

6.9 .0 1 11.2 

7.1 .0 3 11.6 

6.8 7.0 1 10.6 

7.0 18.0 1 9.6 

7.2 18.0 2 8.8 

7.2 21.0 1 9.6 

7.3 12.5 0 11.2

PHENOLS

( UC/L ) 

0

15

16 

21 

7

110

110



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04031000 BLACK RIVER NEAR BESSEMER, MICH.

LOCATION.--Lat 46°30'4l", long 90°04'28", in KEjSEj sec.32, T.48 N., R.46 W., Gogebic County, temper 
at gaging station on right bank 450 ft downstream from bridge on county highway, 500 It downstre 
Powder Mill Creek, and 2.5 miles north of Bessemer.

DRAINAGE AREA.-.200 sq mi.

PERIOD OF RECORD.--Water temperatures: October 1954 to September 1970.

EXTREMES...1969-70:
Water temperatures: Minimum, freezing point on many days during November to April.

Period of record:
Water temperatures: Maximum (1954-69), 31.0°C about July 2, 1968 (recorded range); minimum, fre

REMARKS.--Complete ice cover during winter period. Recorder stopped Nov. 28 to Dec. 17; range in te 
0.0°C. No temperature record June 28 to July 14, July 26 to Sept. 30.

TEMPERATURE <°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ezing point 

mperature

1
2
3
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MONTH

DAY

1 
2 
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

OCTOBER

10.5 
12.0 
11.5 
13.5 
14.5

14.5 
12.5 
10.5 
9.5 
10.5

10.0 
8.5 
5.5 
4.5 
5.0

5.0 
5.0 
4.5 
4.5 
5.0

4.5 
2.5 
2.0 
4.0 
4.0

4.0 
3.0 
2.5 
2.0 
2.0 
2.5

14.5

MAX

0 
0
0 
0.5 
0

0.5 
1.5 
1.5 
1.5 
2.0

2.5 
2.5 
3.0 
4.5 
3.5

5.0 
4.5 
4.0 
4.0
2.0

2.5 
2.5 
4.5 
5.5 
7.5

10.0 
12.0 
14.0 
16.5 
15.5

1A-S

10.0 
10.5 
10.5 
11.5 
13.0

12.5 
10.5 
8.5 
8.0 
9.5

8.5 
5.5 
4.0 
3.5 
4.5

5.0 
4.0 
3.0 
4.0 
4.S

2.5 
2.0 
1.5 
2.0 
4.0

3.0 
2.5 
2.0 
1.0 
1.5 
2.0

1.0 

APRIL 

MIN

0 
0 
0 
0 
0

0.5 
0.5 
0.5 
0.5 
0.5

0.5 
0.5 
1.0 
1.0 
2.0

2.5 
3.0 
2.5 
2.0 
1.0

1.5
1.0 
2.5 
4.0 
4.5

6.5 
9.0 
11.0 
13.0 
13.5

NOVEMBER

3.0 
3.0 
3.0 
3.0 
2.5

3.5 
4.0 
4.0 
4.5 
4.0

5.0 
4.5 
2.5 
1.0 
1.0

0.5 
0.5 
1.0 
0.5 
0.5

0.0 
0.0 
0.0 
0.0 
0.0

5.0

MAX

13.5 
9.5 

11.0 
11.5 
10.5

10.0 
10.0 
12.0 
11.5 
8.5

6.5 
7.5 
9.5 
9.0 
8.0

7.5 
11.5 
15.5 
14.5 
14.0

14.0 
13.0 
15.0 
14.5 
13.5

12.0 
12.5 
12.0 
15.5 
15.5

1S.S

2.5 
3.0 
2.5 
2.5 
2.0

2.0 
3.5 
4.0 
3.5 
3.5

4.0 
2.5 
1.0 
0.5 
0.5

0.5 
0.5 
0.5 
0.5
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 

MAY 

MIN

8.0 
7.0 
8.5 
9.0 
9.0

7.5 
8.5 
8.5 
8.5 
6.0

5.5 
6.5 
7.0 
8.0 
7.5

7.0 
6.5 
10.5 
13.0 
11.5

13.0 
12.0 
11.0 
13.5 
12.0

9.5 
9.0 
11.0 
11.5 
14.5

OECEMB

0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

JUNE

MAX

14.5 
16.0 
16.5 
18.0 
18.5

19.5 
20.5 
21.5 
22.0 
23.0

22.5 
21.0 
19.0 
18.5 
19.0

21.0 
23.0 
21.5 
18.0 
18.5

19.5 
22.0 
23.0 
22.0 
20.5

22.5 
21.0

IR JANUARY 

MIN MAX MIN

   .0 0.0 
   .0 0.0 
--- .0 0.0 
   .0 0.0 
   .0 0.0

   .0 0.0 
   .0 0.0 
   .0 0.0 
   .0 0.0
  o.o o.o

   0.0 0.0 
   0.0 0.0 
   0.0 0.0 

0.0 0.0
  o.o o.o

  0.0 0.0 
   0.0 0.0
o.o o.o o.o 
o.o o.o o.o
0.0 0.0 0.0

0.0 0.0 0.0 
0 .0 O.o 0.0 
0.0 O.o 0.0 
0.0 0.0 0 .0 
0.0 0.0 0.0

0.0 0.0 0.0 
0.0 0.0 0 .0 
0 .0 0.0 0 .0 
0.0 0.0 0.0 
0.0 O.o 0.0

0.0 

MIN MAX

4.5    
5.5   

5.5    
7.5 
8.0   

9.0   

6.5    
7.5 26.0

8.0 26.5 
9.0 28.0 
6.5 26.0 
4.5 22.5 
5.0 23.0

5.5 24.0 
7.5 25.5 
9.0 26.5 
9.0 26.5 
7.5 29.0

0.0 

JULY 

MIN

:::

in

23.0

22.5 
24.0 
22.5 
20.0 
19.0

20.0 
21.5 
22.5 
22.5 
23.5

FEBRUARY 

MAX MIN

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0

0.0 

AUGUST 

MAX

 

Ill

:::
:::

 

0.0 

MIN

 

 

:::
:::

 

MARCH 

MAX MIN

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0

0.0 0.0
o.o o.o
0.0 0.0 
0.0 0.0 
0,0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0

0.0 0.0 
O.o 0.0 
O.o 0.0
o.o o.o
0.0 0.0

0.0 0.0 
O.o 0.0 
0.0 0.0
o.o o.o
0.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
O.o 0.0 
O.o 0.0

0.0 0.0 

SEPTEMBER

MAX MIN

...

Ill

:::
:::

...

 

Ill

I"

:::

 



STREAMS TRIBUTARY TO LAKE HURON 

04045580 ST. BARYS RIVER ABOVE SAULT STE. MARIE, MICH.

LOCATION.  Lat 46° 29 '29'

PERIOD OF RECORD.  Chemi

DATE

OCT. 
20... 
27... 

NOV. 
03... 
10... 
17... 
24... 

DEC. 
01... 
08... 
Ib... 
22...

JAN. 
OD... 
12... 
19...

Ftci. 
0 ... 
0 ... 
1 ... 
2 ...

MA . 
0 ... 
0 ...
1 ...
2 ... 
3 ...

AP . 
0 ... 
1 ...
20... 
27... 

I-UY 
04... 
11... 
IB... 
2^... 

JUNE 
01... 
08... 
15... 
23... 
29... 

JULY 
06... 
13... 
20...

AUb.

10... 
17...
24...
31...

SEP. 
07... 
15... 
21... 
2b...

, long 84°25'17" , in NWi sec. 10, T.47 N. , R.I W., Chlppewa County, at

cal analyses: October 1969 to September 1970. 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1969 TC

PO- ALKA- 
TAS- LINITY CHL

SODIUM blUM AS SULFATE RID 
TIME (NA) (K) CAC03 (S04) (CL 

(MG/L) (MG/L) (MG/L) (MG/L) (MG

0800     40

0730

0720

0800 
0715 
0735

0900 1.3

0720 
0725 
0715

0-J30

0725 
0725

0820 
0735

07JO

P73S 
0805

0810

0720 
0805 
0900 .9

0720 
0735

0735

0820 
0805 
0810 
1345

0520 
0730

0740

41 2.4

41

41 3.6 
42 
41

.7 42 4.4

41 3.2 
41
41

41 4.4

41 
41

41 4.4 
38

39 4.8

40 
40

38 8.8

42 
41 

.5 41 9.6

41 
41

41

41
42 
42 
41

42 8.4 
41

SEPTEMBER 1970

ORGANIC AMMONIA 
NITRO- NITRO 
GEN GEN 
(N) (N) 

L) (MG/L) (MG/L)

.0

.0 .07 .00

.0

.0

.0

.0 .08 .17

.0 .00 .05 

.0 

.0

.0 .00 .00

.0

.0

.0 .00 .05 

.0

.0 .08 .04

.0 

.0

.0 

.0 

.0 .00 .01

.0 

.0

.0

.0 

.0 

.0 

.0

.0 .23 .02 

.0

.0

Sault Ste

NITRATE 
(N) 

(MG/L)

.20

.20

.28

.30

II

.30

.30

.20

.21 

.21

 



STREAMS TRIBUTARY TO LAKE HURON 

04045580 ST. MARTS RIVER ABOVE SAULT STE. MARIE--Continued

REMARKS. Station operated as part of the Environmental Agency (EPA) national network. Weekly chemical analyses 
furnished by City of Sault Ste. Marie Water Department. Radiochemical and trace element analyses by the EPA 
Station operated by the former Federal Water Qualtiy Administration (now EPA) during the period November 1959 
to September 1969. No discharge records available.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

015- 015- TOTAL 
SOL- SOLVED NON- S 

TOTAL VED- SOLIDS FILT- 
PHOS- PHOS- (RESI- SABLE TOTAL HARD- C 
PHORUS PHDRUS DUE AT RESIDUE RESI- NESS UC 
(P) <P> 180 C) DUE (CA.MG) ^^ 

DoTE <MG/L> (MO/LI (MG/L) (MG/L) (MG/L) (MG/L) *

I'^T. 
20... ~ ~       54

NOV. 
03... .00 .00 
10...

24...
DEC. 
01... .00 .00

IS...

JAN.
r>5... .00 .00

26... 
FEb. 
02... .00 .00 
01...

MAR. 
02... .01 .01 
09... 
16... 
?3... 
30... 

APR. 
06... .28 .01 
13... 
20...

MAY 
04... .25 .03 
11...

d^>...
JUNt 
01... .03 .03 
OS...

22... 
2*... .00 .00 

JULY

13...
20...

AUG. 
03... .02 .00

17...

3 ...
SF . 
0 ... .04 .01

21 1!!
2d...

72 16 88 52 
52

52 

22 2 24 53

52'

44 50 94 52

S3

52 66 118 51
SO

47 22 69 51 
52 
50 
52 
52

55 20 75 SO 
50 
51

72 3 75 50 
50

SO 

SO

50 
54 6 60 So

SO
50

51

51

SO 

72 8 80 50
so
50 
50

PECI- 
FIC 
ONO- 
TANCE P^ 
ICRO- 
HOS) (UNI1

96 
98

94 
95 
96

99 
95 
96 
96 
95

96

97
98

97 
96

8 
8 
8 
8 
8

8 
7 
3

96 
96 
96 
96

95

96 
95

96
96 
94 
94

96 
95 
95 
94 
96

96 
96 
96 
95

TEMP 
ERATURE 

S> (DEG C>

.6 11.1

.5 9.5

.5 9.3 

.5 9.5 

.5 6.9 

.5 5.7

.5 4.1 

.5 4.3 

.5 3.7 

.5 2.2 

.5 2.3

.5 2.3

.5 

.5

.5 

.5 

.5 

.5

.5 

.5 

.5 

.5 

.b

.5 

.5 

.5 

.5

.5 

.5 

.5 

.5

.5

.4 

.4

.4 

.4 

.6 

.5

.6 

.8 

.7 

.7 

.7

.7

.8 

.8 

.6

1.0 
1.1

1.0 
1.4 
1.2 
1.3

1.4 
1.5 
1.9 
2.5 
2.9

3.0 
l.S 
3.2 
4.0

6.5 
5.2 
7.0 
7.2

9.9

10.9 
13.8

14.5 
17.0 
16.0 
18.6

18.7 
20.2 
?0.3 
19.8 
19.0

19.5 
17.3 
18.2 
16.0



STREAMS TRIBUTARY TO LAKE HURON

04045580 ST. MARYS RIVER ABOVE SAULT STE. MARIE.-Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DELAYED 
COLI-

DATE

OCT. 06-IEC. 29

JAN. 05-JUN. 29

DATE

JAN. 05-JUN. 29

DATE 

OCT. 06........

OCT. 06-DEC. 29

JAN. 05-JUN. 29

OCT.
20...
27...

NOV.
03...
10...
17...
24...

DEC.
01...
08...
IS...
22...
?9. . .

JAN.
OS...
12...
19...
26...

FEW.
o2. . .
09...
16...
23...

MAR.
02...
09...
16...
23...
10...

APW.
06...
13...
20...
27...

MAY
04...
11...
la...
2S...

JUNE
01...
OB...
15...
?2.    
29...

JULY
06...
13...
20...
?7. . .

AUG.
03...
10...
17...
?4.   .
11...

SEP.
07...
15...
21...
2B...

DIS-

ALUM- 
INUM
(AD

(UG/LI

6

<7

DIS-

MIUM 
(CD)

(UG/LI

<20

DIS-

ZINC
(ZN)

(UG/L)

2935

13

COLOR
(PLAT
INUM-
COBALT

0
0

0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0
0

0
0
o
n
0

0
0
0
n

0
0
0
I)

n
ii

0
0

0
0
0
0

0
0
n
0
0

0
0
0
0

SOLVED 
IRON
(FE)

(UG/L)

<2

3

DIS-

MIUM 
(CR)

(UG/L)

<2 

<2

TOTAL
FILT-

RESIDUE

(MG/L) 

50

120

TUR
BID
ITY

-_
 

0
 
-_
 

1
 
-_
 
 

0
--
 
 

0
 
 
 

0
 
 
 
 

 
 
 
 

0
 
 
 

1
--
 
--

I)

 
 
--
 

0
-_
 
--
 

0
 
 
 

DIS-

MAN- 
GANESE
IMN)

(UG/L)

3

Z

(CO)
(UG/L)

5 

<3

TOTAL
NON-
FILT-

RESIDUE

(MG/L) 

510

25

CHEM-
DIS- ICAL

SOLVED OXYGEN
OXYGtN DEMAND

11.0
11.3

11.8
11.4
12.0
12.2

12.5
12.6
12.9
13.1
13.3

13.2
13.3
13.8
U.6

13.6
1 .7
1 .9
1 .0

1 .2
1 .0
1 .2
1 .0
1 .9

14.0
14*1
13.8
13.5

13.3
13.2
13.2
13.2

12.7
12.3
12.3
12.1
11.4

11.1
1U.1
10.0
9.9

9.3
9.4
9.0
9.1
9.2

9.1
9. a
9.5
10.0

SODIUM
(NA)

(MG/L)

<1.0

1.5

(CU)
(UG/L)

<25 

<2

RESI
DUE
(MG/L) 

3

145

FOR
(COL
ONIE
PER 

) 100 M

3
4

4
2
6
3

3
4
3
2
2

2
2
2
2

2
2
2
2

3
3
4
3
3

2
1
4
2

2
3
4
3

2
3
3
3
4

3
3
0
2

2
4
5
S
5

4
4
^

^
-
S PHENOLS

L) (UG/LI

14
12

14 6
9
5
4

6 0
1
0
4
1

0 3
0 .
3
0

0 2
2
4
2

2 2
4 -  
1
n
n --

8
3

13
3

5 2
3
2
7

26 0
2n    
3
4
1 1

1
 
20
R

53 3
10
22
18
41

61
51
65

DIS-
SOLVFD
SELE-

CYANIDE NIU"
(CN) (SE)

(Mfi/L) (UG/L)

~_ _-
 

 
 
-~ .-
 

 
 
  . .-
 
 

.00 4
-- __
 
 

  __
 

 
 

   
-_ __
 
 
-- _.

--
--
 
 

 
  _ _-
 

..

-_ __
-_ _-
 
__ __
.00 14

 
 
  > _-
 

 
  __
   
.- _-
 

__ _-
 
 

3 230

PO
TAS 
SIUM
(K)

(MG/L1

.3

.4

(PB)
(UG/L) 

7

<7

ALPHA

(PC/L) 

8.0

.0

DIS 
SOLVED

PHORUS
(PI

(MG/L)

.037

<.017

DIS-

(MO)
(UG/L) 

12

<7

DIS-

ALPHA

(PC/L) 

B.O

.0

DIS- DIS- DIS-

BORON ARSENIC BARIUM
(B) (AS) (BA)

(UG/LI (UG/LI (UG/L)

23 <17 10

13 <17 4

DIS-

NICKEL SILVER TIUM 
INI) (AG) (SR)

IUG/L) (UG/D (UG/L) 

<3 0 13

<3 0 1

SUS- DIS-

ALPHA BETA BETA

(PC/L) (PC/L) (PC/L) 

.0 8.0 6.0

.0 3.0 3.0

DIS 
SOLVED

LIUM
(BE)

(UG/L)

0

0

DIS-

VANA- 
DIUM 
(V)

(UG/L) 

<7.0

<7.0

SUS-

BETA

(PC/LI 

.0

.0



STREAKS TRIBUTARY TO LAKE HURON 

04045590 ST. MARYS RIVER BELOW SAULT STE. MARIE, MICH.

OCATION.  Lat 46*29'11", long 84 18'07", in NEJ sec. 9 
crossing to Sugar Island, 1.3 miles southeast of S

ERIOD OF RECORD.   Chemical analyses: October 1969 to

recorc

DOTE

UCT.
15...

NOV.
10...

DEC.
22...

JAN.
19...

MAR.
11...
31...

APR.
22...

HAY
IB...

JUNE
17...

JULY 
14...

AUG. 
14...

SEP.
16...

s available.

ALKA- ORGANIC AMMONIA
LINITY CHLO- NITRO- NITRO-

AS RIDE GEN GEN
TIME CAC03 (CD (N) (N)

0930 43 1.0 .10 .0^

1400 43 2.0 .06 .04

1615 43 2.0 .00 .06

1630 43 3.0 .06 .00

0900 43 2.0 .00 .05
1720 44 2.0 .00 .00

1700 44 2.0 .00 .01

1605 44 1.0 .00 .03

0830 43 2.0 .11 .00

OBOS

1700 44 1.0 .06 .01

SPECI
FIC

COND- TUR-

(MICRO- ERATURE ITY
DATE MHOS) (UNITS) (OEG C) (JTU)

OCT.
15... 96 7.2 10.5

U... 98 7.7 8.5
D C.

2... 98 7.3 .5
J N.

9... 98 7.4 .0
M «.

1... 98 7.8 .0
1... 103 7.5

A R.
2... 101 7.3 2.0

6... 98 7.3 S.2
JU,\f
17... 98 7.2 9.5

JULY
14...   7.4 16.0

OIG.
14... 96 7.3 19. S

16... 97 7.5 14.5

Eiult Ste. Marie.

September

NITRATE
(N)

.30

.30

.27

.20

.30

.27

.20

.30

.33

.20

.20

OIS-

OXYGEN
(MG/L)

0 10. B

1 11.6

1 12.6

0 12.2

0 14.6
n 13.0

9 13.2

0 13. B

0 11.3

0 10.0
0
0 9.2

0 9.B

197O.

TOTAL
PHOS
PHORUS
(P)

.00

.02

.02

.01

.00

.02

.01

.01

.06

.02

.14

PER
CENT

ATION

98

100

89

B5

lol
90

97

110

100

102

101

97

>n Agencv

DIS-
SOL-
VED-
PHOS-

PHORUS
(P)

.00

.02

.01

.01

.00

.01

.00

.00

.02

.00

.01

.14

810-
CHEM-
ICSL

DEMAND
(MG/L)

.8

1.8

2.2

2.8

4.4
2.6

3.0

2.6

2.9

1.6

1.4

1.0

DIS- TOTAI
SOLVED NON-
SOLIDS FILT-
(RESI- RABLF TOTAL
DUE 6T RESIDUE RESI-
180 C) DUE

= R 22 RO

58 3 61

61 6 67

54 5 59

58 2 60
88 16 104

S3 12 65

61 in 71

53 4 57

64 0 64

DELAYED
COLI-
FORM
(COL-

PER
100 ML) (UG/L)

93 0

14 0

0 23

0 4

400 6
600 30

92 22

79 8

10 36

325 a

5 13

100 4

harge

HApn-
NESS
(CA.MC)

44

55

49

54

47
47

46

45

46

E50

E21

46



31 STREAMS TRIBUTARY TO LAKE MICHIGAN

04046000 BLACK RIVER NEAR GARNET, MICH. 

LOCATION. Lat 46°07'05", long 85*21*55", in SEj sec.13, T.43 N., R.9 W., Mackinac County, temperature recorder at

from the right, 3.S miles upstream from Lake Michigan, and 4 miles southwest of Garnet. 

DRAINAGE AREA. 28 sq mi, approximately. 

PERIOD OF RECORD. Water temperatures: October 1951 to September 1970.

EXTREMES.  1969-7 0:
Water temperatures: Maximum, 18.0*C July 17, 25-28, 31; minimum, freezing point on many days during December 

to March.

Period of record: 

periods.

REMARKS.   Intermittent periods of ice effect during winter period. Recorder stopped Dec. 19-22, range in temper 
ature 0.5*C; Feb. 27 to Mar. 13, range in temperature 0.0*C. No temperature record Mar. 26 to Apr. 19, Apr. 29 
to May 17.

TEMPERATURE PC) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

DAY 

1
a
4
5

6
7
8
9

10 

11
12 
13
14
15

16
17
18
19
20

21
22
23
24
as
26
27
28
29
30 
11

9.5
10.0

10.0
10.0

10.0
10.0
9.5
9.5

9.5

8.5
8.5
7.5

7.0
6.5
7.5
6.0
6.5

6.5
6.0
5.0
4.0
5.0

5.0
5.0
5.0
4.5
5.0 
5-n

9.5 6.0 5.0 1.5
9.0 6.0 6.0 1.5

10.0 6.0 5.5 1.0
10.0 5.5 5.5 1.5

10.0 5.5 5.0 1.5
10.0 5.0 5.0 1.5
9.5 5.0 5.0 1.0
8.5 5.0 5.0 1.0

9.5 6.0 5.5 1.5

8.5 5.5 4.5 0.5
7.5 4.5 4.0 0.5
7.0 4.0 3.5 0.5

7.0 3.5 3.5 0.5
6.5 4.5 3.5 0.5
7.5 4.5 4.0 0.5
6.0 4.5 3.0
6.0 3.0 2.5   

6.0 2.5 2.0   
5.0 2.0 2.0 - 
4.0 2.0 2.0 0,5
4.0 2.0 2.0 0.5
4.5 2.0 2.0 0.5

5.0 2.0 2.0 0.5
5.0 2.0 1.5 0.5
4.5 1.5 1.5 0.5
4.5 1.5 1.5 0.5
4.5 1.5 1.0 0.5

1.0 0.
1.0 0.

1.0 0.
1.0 0.

1.5 0.
1.0 0.
1.0 0.
1.0 0.

1.5 0.

0.5 0.
0.5 0.
0.5 0.

0.5 0.
0.5 0.
0.5 0.
   0.
   0.

   0.
... o.
O.b 0.
0.5 0.
0.5 0.

0.5 0.
0.5 0.
0.5 0.
0.5 0.
0.5 0.

0
0
0 
0
0

0
0
0
5

5

0
0
0

0
0
0
0
0

0
0
0
.0
,0

,0
0
,0
,0
,0

0
0
0 
0
0

0
0
0
0

0

0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

.0

.0

.0 

.0

.0

.0

.0

.0

.0

.5

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

0
0
0 
0
0

0
0
0
0

0

0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

-

.0

.0

.0 

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

 

MIN 

0.0
0.0
0.0 
0.0
0.0

6.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
...
 

MAX

 
...
 

...

...
 

 
_ I
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.5
0.5
0.5

_
...
...
...
 

MIN

 
...
 
_
...
...
 

 
_o.o1
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.5
0.5
0.0

_
...
...
...
 

DAY

1 ...
...
...
...
 
...
_
 
_
...
...
...
 
...
...
...
...
1.0

2.0
3.0
4.0
4.0
5.0

6.0
7.5
9.0
...
...
...

...

...

...

...
  

  

__
  

__
...
...
...
  

...

...

...

...
1.0

1.0
1.5
3.0
3.0
3.5

4.0
6.0
7.5
...
...
...

-..
  

  

__
  

__
...
...
...
  

10.
12.
11.

11.
11.
12.
10.
10.

11.
12.
11.
13.
12.
ia.

...

...

...

...
 
 

_
 
_
...
...
...
 
...
...
8.5

10. 0
10. 0

9.5
11.0
10.0
9.5

10. 0

10.0
9.0

10.0
10. 0
12.0
12.0

12.0
12.0
13.0
14.5
15.5

14.5 
16.0
15.5
15.5
16.5

16.5
15.5
15.5
14.0
14.5

14.5
16.0
1S.O
13.5
13,5

13.0
13.5
14.5
14.0
13.5

13.5
13.5
13.0
14.0
15.0
...

12.0
12.0  
11.5
11.5
12.5

13.0 
13.5
13.5
13.5
14.5

14.5
14.5
13.5
13.0
10.0

11.0
14.0
14.0
12.0
10.5

11.0
12.0
13.0
13.5
12.0

12.5
12.0
12.0
13.0
13.5
._

14.5
14.0
14.0
13.0
14.0

14.0 
13.5
14.0
15.0
17.0

17.0
17.0
17.0
16.0
17.0

17.5
18.0
17.0
16.0
15.0

15.0
16.0
17.0
17.0
18.0

18.0
18.0
18.0
17.5
17.5
18.0

14.0
13.5
13.5
12.5
12.0

13.0 
13.0
13.5
14.0
15.0

15.5
16.0
16.0
15.5
16.0

16.0
16.5
15.0
15.0
14.0

14.5
14.5
15.0
15.5
16.0

16.0
16.5
16.0
16.0
17.0
16.5

17.5
17.5
15.0
14.5
15.0

15.5 
15.5
16.0
16.0
16.0

15.5
16.0
15.5
16.0
15.5

15.0
14.0
13.5
13.5
13.5

13.0
13.0
13.0
13.0
13.0

13.5
13.5
13.0
13.0
13.0
13.0

16.0
15.0
14.5
12.5
13.0

14.0 
14.0
4.0
4.0
4.0

4.0
4.0
4.0

14.0
14.0

13.5
13.0
11.5
13.5
13.0

12.0
12.5
12.5
12.0
13.0

13.0
13.0
13.0
13.0
13.0
12.5

12.C
11. E
12. (
13.
13.

13. 
14.
14.
14.
13.

12.
12.
11.
11.
10.

10.
11.
11.
11.
12.

15.
15.
15.
13.
13.

13.
12.
11.
10.
9.

11.
11.
11.
12.
12.

12. 
13.
14.
13.
13.

11.
11.
11.
10.
10.

10.
10.
10.
10.
10.

12.
15.
13.
13.
13.

12.
11.
10.
9.
9.
...



STREAMS TBIBUTAJIY TO LAKE MICHIGAN 

04058000 MIDDLE BRANCH ESCANABA RIVER NEAR ISHPEMING, MICH.

LOCATION. --Lat 46°23'40", lo

10 miles east of Republi 

DRAINAGE AREA.- -128 sq mi. 

PERIOD OF RECORD. --Water ten 

EXTREMES. -.1969-70:

to April.

during winter periods.

ng 87

perat

°45'30", i

ures: Aug

Recorder stopped Feb. 4 to Mar. 23, ran

TEMPERATURE ( °C ) Of 

OCTOBER NOVEMBER 

DAY MAX MIN MAX MIN

1 8.0 8.0 .5 3.0 
2 9.0 8.0 .5 3.5 
3 9.0 9.0 .0 3.5 
4 9.0 9.0 .0 4.0 
5 10.0 9.0 .0 3.5

6 10.0 9.5 .5 3.0 
7 9.5 8.5 .5 3.0 
8 8.5 7.5 .0 3.5 
9 7.5 6.5 .0 4.0 

10 7.5 6.5 .0 4.0

11 7.5 7.0 .5 4.0 
12 7.0 6.5 .5 4.0 
13 6.5 6.0 .0 3.0 
14 6.0 5.5 .0 3.0 
15 5.5 5.0 .0 3.0

16 5.0 5.0 .0 3.0 
17 5.0 4.0 .0 3.0 
18 4.0 3.5 .0 3.0 
19 3.5 3.5 .0 3.0 
20 3.5 3.5 .0 3.0

21 3.5 3.5 .0 3.0 
22 3.5 3.0 .0 3.0 
23 3.0 2.0 .0 3.0 
24 3.5 2.0 .0 3.0 
25 3.5 3.0 .0 3.0

26 4.0 4.0 .0 3.0 
27 4.0 3.5 .5 3.0 
28 3.5 3.5 .5 3.5 
29 3.5 2.5 .0 3.0 
30 2.5 2.5 .0 3.0 
31 3.0 2.5   

MONTH 10.0 2.0 4.5 3.0

APRIL MAY 

DAY MAX MIN MAX MIN

I       !<,.   !3. 0
2       13.0 10. 0 
3       10 . 0 9. 0
4       10.5 9.0 
5       10.5 10.0

6       10 . 0 9.0 
7 0.0 0.0 9.5 9.0
a i.o o.o lo.s 9.0
9 1.0 0.5 10.5 10.5 

10 1.0 0.5 10.5 10.0

11 1.0 0.5 10.0 9.5 
12 2.0 1.0 9.5 9.5 
13 2.0 1.0 9.5 9.5 
14 2.0 1.0 9.5 9.0 
15 2.0 1.5 9.0 9.0

16 2.5 1.5 9.0 9.0 
17 2.5 2.5 11.0 9.0 
18 4.0 2.5 14.5 11.0

20 4.0 3.0

22 4.0 3.5 
23 5.5 4.0 
24 6.0 5.5 
25 7.0 6.0

26 9.0 7.0 
27 10.5 9.0 
28 13.0 10.5 
29 13.5 13.0 
30 14.0 13.5 
31

MONTH 14.0 0.0

15.5

15.0 
15.0 
15.0 
14.5

13.5 
12.5 
11.5 
13.5 
15.0 
15.0

15.5

14.5

14.5 
13.5 
14.0 
13.5

12.5 
11.5 
11.5 
11.5 
13.5 
15.0

9.0

n NWjSWj sec. 12, T.4 
downstream from Cou

Tist 1961 to Septembe

6 N. , R.28 W. , 
nty Highway 581

r 1970.

ge in temperature 0.0°C.

WATER, WATER YEAR OCTOBER 1969 TO 

DECEMBER JANUARY 

MAX MIN MAX MIN 

4.0 3.0   

  

... ...

  

  

  

  

  

JUNE 

MAX MIN

15.0 15.0 
15.0 15.0 
15.0 15.0 
16.0 15.0 
17.0 16.0

18.0 17.0 
19.0 18.0 
20.0 18.5 
20.5 20.0 
21.0 20.5

21.0 21.0 
21.0 20.5 
20.5 19.0 
19.0 18.0 
18.5 17.5

18.5 18.0 
20.5 18.5 
20.5 19.5

17.5 15.5

18.0 16.0 
19.0 17.0 
19.0 18.0 
19.0 17.0

18.5 17.0 
18.5 17.0 
18.0 17.0 
21.5 18.0 
21.5 20.0

21.5 15.0

0.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

o.-o o.o

0.0 0.0

0*0 0.0

JULY

MAX MIN

23.0 21.0 
23.0 22.0 
23.0 21.0 
21.0 19.0 
19.5 17.0

20.0 18.5 
21.0 19.5 
21.0 19.5 
20.5 19.5 
21.0 19.0

22.0 19.5 
22.5 21.0 
23.0 22.0 
23.0 22.0 
22.0 20.5

20.5 19.5 
21.5 20.0 
21.5 19.5

17.5 16.5

19.5 17.0 
20.0 18.5 
21.0 19.0 
23.0 20.0

24.0 22.0 
24.0 23.0 
23.5 22.0 
23.5 22.5 
24.0 22.5 
24.0 22.5

24.0 16.5

Marquette County, temperature record 
, 6 miles southwest of Ishpeming, ant

SEPTEMBER 1970 

FEBRUARY MARCH 

MAX MIN MAX MIN 

0.0 0.0      

  

AUGUS

MAX

22.5 
22.0 
20.5 
19.0 
19.0

20.0 
20.5 
21.0 
21.5 
21.5

21.0 
21.0 
22.0 
22.0 
21.0

21.0 
19.5 
19.5

20.0

...

r SEPTEMBER

MIN MAX MIN

21.0 16.0 15.0 
0.5 16.0 16.0 
9.0 17.0 16.0 
6.5 18.5 17.0 
7.0 18.5 17.5

8.0 19.0 18.0 
9.0 19.0 18.0 
9.0 19.0 18.5 
9.0 19.0 17.0 
9.5 18.0 16.5

9.0 16.5 15.5 
9.0 15.5 15.5 
0.0 15.5 14.0 
1.0 14.0 13.0 
1.0 13.0 12.5

9.5 12.5 12.5 
8.0 13.0 12.5 
8.0 13.5 13.0

9.0 16.0 14.5

18.5 8.0 17.0 16.5 
18.0 17.0 16.5 15.0 
17.5 16.0 15.0 14.5 
18.0 17.0 14.5 14.5

19.0 17.5 14.5 13.5 
19.0 17.0 13.5 12.0 
18.5 17.5 12.0 11.5 
18.5 16.5 11.5 10.5 
17.0 17.0 10.5 10.5 
17.0 15.0   

22.5 15.0 19.0 10.5



40 STREAMS TRIBUTARY TO LAKE MICHIGAN

04058200 SCHWEITZER CREEK NEAR PALMER, MICH. 

LOCATION.--Lat 46°24'40", long 87°37'27", in SWj sec.l,
at gaging station on right bank 10 ft upstr 

DRAINAGE AREA.--23.6 sq mi. 

PERIOD OF RECORD.--Water tem 

EXTREMES.--1969-70:

highway bridge, 2.5 mile uthwest of Pain

rd:

TEMPERATURE (°C) OF HATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28 
29
30
31

MONTH

DAY 

1

3
4
5

6
7
a
9

10

11
12 
13
14 
15

16
17
16
19
20

21
32
23
24
25

26 
27
28
29
30 
31

12.5
12.5
12.5
12.0
12.5

12.5
12.0
10.5
11.0
11.0

11.0
10.0
9.0
9.0
a.o
8.0
e.o
7.5
8.0
8.5

8.5
7.0
5.0
6.5
6.5

6.5
6.0
5.5 
5.0
5.5
5.5 

12.5

MAX

4.5
5.0
5.0

4.0 
5.5 
7.0

6.0

6.5
7.0
8.0 
8.5

7.5
7.0
8.0
a.o
6.5

6.5
9.0
9.0
10.0
11.0

12.0 
12.5
14.5
13.0
12.0

11.5
11.5
11.5
11.5
12.0

12.0
10.0
10. 0
8.5
11.0

10.0
9.0
9.0
7.5
7.5

7.5
7.0
6.5
7.0
a.o
7.0
4.5
4.0
S.O
6.5

6.0
5.0
S.O 
4.0
4.0 
5.0

4.0

APRIL

MIN

2.5
3.0
3.0

2.5 
4.0

2.5

3.0
3.5

5.0

6.5
6.0
S.S
S.S
5.5

6.0
6.0
7.5
a.o
a.o
8.5 
9.0

10. 0
10.5
10.5

6.0
6.5
7.0
7.0
6.5

6.0
6.0
6.5
6.5
6.5

6.5
6.5
6.0
S.O
4.5

S.O
6.0
7.0
6.0
4.0

3.5
4.0
5.5
6.0
6.0

6.0
5.0
5.0

5.5

7.0

MAX

10.0 
10.0
lo.s
9.5

8.5 
10.5

a. 5
a. s
a.o
8.0

a.s
11.0
12.5
13.0
11.0

14.0
13.0
15.0
13.0
14.0

13.0

12.0
15.0
13.0 
14. n

5.5
6.0
6.0
6.5
5.5

5.0
5.5
5.5
6.0
5.5

6.5
5.0
4.5
4.5
4.0

4.5
5.0
6.0
4.0
3.5

3.5
3.5
4.0
5.5
6.0

5.0
5.0
5.0 
S.O
5.0

3.5

MAY

MIN

9.5 
9.5
8.5
a.o

7.0
a.o
a. 5
a.o
a.o
7.0

7.5
a.o
a.s
10.0
9.5

9.0
12.0
11.0
11.0
11.0

12.0

11.0
11.0
12.0 
13.11

5.5
5.0
5.0
4.5
4.5

5.0
5.0
5.0
4.5
4.0

4.0
4.0
3.5
3.5
3.5

2.5
2.5
a. s
2.5
2.0

2.0
2.0
1.0
1.0
1.0

1.0
1.0
1.5 
1.5
1.5 
1.0

5.5

MAX

15.0
16.0
17.0

19.0 
19.0

19.0

18. 0
18.5

17.0

16.5
18.5
18. 0
16.0
14.0

14.0
15.0
16.0
15.5
14.0

14.0

14.5
18. 0
18.0

S.O
S.O
4.5
4.5
4.5

4.5
5.0
4.5
3.5
3.5

3.5
3.5
3.0
3.5
2.5

2.5
2.5
a.s
2.0
2.0

2.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0 
l.S
1.0
0.0 

0.0

JUNE

MIN

13.0 
13.0
13.5
14.0

15.0 
14.5

1S.O

15.0
16.5

13.5

13.5
13.5
13.5
10.5
9.0

9.0
10.0
10.5
12.0
10.0

11.0

11.0
12.0
12.5

0.5
0.5
0.5
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0 
0.0

0.5

MAX

18.5 
17.0
14.0
16.5

16.5 
16.5

16.5

17.0
17.0

15.5

16.5
17.5
17.0
13.5
19.5

21.0
21.5
20.0
18.5
18. 5

19.0

18. 0
18. 0
18. 0 
18. n

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0 
0.0

0.0

JULY

MIN

13.0 
12.5
12.0
11.0

12.5 
13.5

11.5

12.0
12.5

13.0

12.0
13.0
12.0
12.0
13.5

17.5
17.0
15.0
14.5
14.5

14.5

14.0
14.5
15.0 
14.5

0.5
0.5
0.0
0.0
0.0

0.0
0.5
0.5
0.5
0.5

0.5
0.5
0.0
0.0
0.5

0.0
0.5
O.S
O.S
1.0

1.5
1.5
2.0
a.s
2.5

1.5
1.5
1.5

  

2.5

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.5
0.5
0.5

0.5
0.0
0.0
0.0
0.0

0.0
0.0
0.5
0.5
0.5

1.0
l.S
1.5
2.0
1.5

1.5
1.5
1.0

  

0.0

AUGUST

MAX

17.5 
16.5
16.0
17.0

17.5 
18. 0

18. 0

18. S
17.0

17.0

16.0
15.5
15.5
16.0
16.0

15.5
15.5
14.5
16.0
16.0

15.5

15.5
15.0
15.0 
l<5-n

MIN

1.5 1.0
2.0 1.5
2.0 2.0
4.0 2.0
3.5 2.0

3.0 2.5
3.0 1.5
2.5 1.5
2.5 2.0
2.5 2.0

3.0 2.5
3.0 2.5
3.0 2.5
3.0 2.5
3.0 2.5

3.5 2.5
4.0 2.0
4.0 2.0
5.0 2.5
5.0 3.0

5.5 3.0
5.5 3.0
S.S 3.0
4.0 2.0
4.0 1.5

4.0 2.0
3.5 1.5
2.5 I.ft 
2.5 1.0
3.0 1.5 
4.0 2.0

5.5 1.0

SEPTEMBER

MAX MIN

14.0 15.0 14.0 
13.5 15.5- 14.5
12.5 6.0 15.5
13.0 16.0 14.5

14.0 
14.0

14.5

15.0
14.0

14.5

14.0
13.5
13.5
15.0
14.5

13.0
14.0
13.5
13.0
14.0

14.0

14.5
13.0

7.0 16.0 
7.0 16.0

6.0 14.5

4.5 13.5
4.5 14.0
4.0 13.0 
3.5 13.0

3.5 13.0
4.0 13.5
4.5 14.0
5.0 14.0
6.0 14.Q

6.5 16.0
6.5 14.5
4.5 13.0
3.5 13.5
4.0 14.0

4.0 13.0

2.0 12.0
2.0 11.5

14.5 12.5 12.5



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04059500 FORD RIVER NEAR HYDE, IIICH. 

LOCATION.--Lat 45°45'20", long 87°12'05", in SWj sec,19, T.39 N., R.23 W., Delta County, tempe

DRAINAGE AREA.--450 sq mi.

PERIOD OF RECORD..-Water temperatures: July 1956 to September 1970.

EXTREMES...1969-70:

Period of record:
Water temperatures:

OCTOBER

DAY MAX MIN 

1 14.0 12.0
2 15.5 14.0
3 15.0 14.0
4 14.0 13. 5
5 14.5 13. 0

6 14.5 13.5
7 13. S 12.5
8 12.0 11.0
9 11. S 10.0

10 14.0 12.0

11 13.0 11.5
12 11. S 9.0
13 9.0 8.0
14 8.0 7.0
15 8.0 8.0

16 8.0 8.0
17 T.S 6.5
18 6.5 5.5
19 T.O 6.5
20 8.0 T.O

21 8.0 5.0
22 5.0 3.5
23 4.0 2.5
24 5.5 3.5
25 6.5 5.5

26 6.0 5.5
27 5.0 4.0
28 4.0 3.5
29 4.0 3.0
30 3.0 3.0 
31 3.0 3.0

MONTH 15.5 2.5

APRIL

Maximum, 30,5°C Jx

NOVEMBER

5.0 3.5
5.0 5.0
5.0 5.0
5.0 4.0
4.0 3.0

4.0 3.5
4.5 4.0
4.5 3.5
4.5 4.0
4.5 4.0

4.5 4.0
4.5 3.5
3.5 1.5
1.5 1.0
1.0 1.0

1.0 1.0
1.0 1.0
3.0 1.0
3.0 1.0
1.0 1.0

1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0

1.0 1.0
1.0 1.0
1.0 0.5
0.5 0.5
0.5 0.0

5.0 0.0

MAY

ily 21, 1964; minimv

DECEMBER

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0,0 0.0
0.0 0.0
0.0 0.0

0.0 0.0

JUNE

im, freezing point on

JANUARY

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0

JULY

many days durin

FEBRUARY

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
.-. ...
   

0.0 0.0

AUGUST

g winter periods.

igan.

MARCH

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0,0 0.0

0.0 0.0
0.0 0.0
0.5 0.5
0.5 0.5
0.5 0.5

0.5 0.5
0.5 0.5
0.5 0.5
0.5 0.5
0.5 0.5
0.5 0.5 

0.5 .0

SEPTEMBER

MAX

0.5
0.5
0.5
1.0
1.0

1.0
1.0
1.0
1.0
2.0

2.5
2.5

6.5

6.5
6.0
6.0
6.0
5.0

4.0
5.0
T.S
8.0 
9.0

11.0
12.5 
14.5
14.5
14.0

MIN

0.5
0.5
0.5
1.0
1.0

1.0
1.0
1.0
1.0
1.0

2.0
2.0

2.0

4.5
5.0
4.5
5.0
4.0

3.5
3.0
4.5
6.0 
6.0

7.5
9.5
11.0 
12.5
12.0

MAX

13.5
11.5
10.5
12.5
12.5

11.5
11.0
12.0
12.0
12.0

11.5
11.5

11.0

10.5
13.5
16.0
IT. 5
1T.O

18.0
1T.O
16.5
16.0 
15.5

15.5
15.0 
14.5
16.0 
16.0

Mil"

11.!
q f
8.
9^

10.

8.
8.
9.

11.
10.

9^
10.

9.

9^
9.

11.
14.
14. (

14.
13. (
12.
13. ( 
12. (

13. (
11. ' 
11.!
11. (
1S.(

M

15
15
16
IT
18

20
21
22
23
24

23
23

20

21
24
24
20
18

21
22
24
22 
21

21
> 22 

22
26
26

AX

.0

.5

.0

.5

.5

.0

.5

.0

.0

.0

.5

.0

.0

.0

.5

.5

.0

.5

.0

.5

.5

.5 

.0

.5

.5 

.0

.5

.5

MIN

14.5
13.5
13.5
14.5
15.5

1T.O
18.0
19.0
20.0
20.5

21.5
21.0

19.0

20.0
20.0
20.0
IT. 5
1T.O

16.5
19.5
20.5
19.5 
17.5

18.5
18.0
20.0
19.0 
23.0

MA

29.
29.
26.
23.
24.

25.
26.
25.
26.
27.

29.
29.

26.

25.
26.
25.
23.
20.

21.
23.
24.
25. 
27.

29.
28. 
29.
27.
29.

MI

23.
24.
23.
19.
IT.

20.
22.
21.
20.
21.

22.
24.

24.

21.
23.
22.
18.
16.

IS.
20.
21.
22. 
23.

25.
25.
25.
26. 
24.

4 MAX

27.0
25.5
23.0
22.0
25.0

27.0
27.5
28.0
28.5
2S.5

28.0
28.0

28.0

25.5
25.0
23.5
24.0
23.5

23.5
23.0
22.0
22.0

...

MIN MAX

as.o
22.5
21.5
18.0
19.0

21. 0
22.5
22.5
23.0
23.0

23.5
23.5

23.5

22.0
20.5
ao.o
21.5
21.0

18.5
20.0   
18.5
18.0

...

MIN

...

...
  
  ..
...

...
  
...
  
  

...

...

:::

 ... ...
 ...... 

 



42 STREAMS TRIBOTARY TO LAKE MICHIGAN

04062200 PESHEKEE RIVER NEAR CHAMPION. MICE.

LOCATION.--Lat 46°33'25", long 88°00'09", in NWj sec.la, T.48 N., R.30 W., Marquette County, temperature recorder 
at gaging station on left bank 10 ft downstream from bridge on county highway, 0.6 mile downstream from West

DRAINAGE AREA.- -133 sq m

PERIOD OF RECORD.-.

EXTREMES.
Water

Period
Water

--1969-70
temperati

of record
temperati

REMARKS. --Complete

-Water

ires:

Ires:

ice cc

i.

temperati

Maximum,

Maximum,

jver duriE

ires: Au j

26.5°C Ji

28.5°C Ji

ig winter

just 1961 to

jly 1; minimi

ily 1, 1966;

period. No

Septembe

im , f reez

minimum,

temperati

r 1962, October

ing point on mai

freezing point

ire record Oct.

1963 to Septe

ly days during

mber 1970

November

on many days during wii

1 to Nov. 24. Water t<

to April.

nter

imper

periods.

atures

TEMPERATURE <°C> OF HATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31 

MONTH

MAX

  .
_   
.   
  

__
.  
...
.   _
  

__
...
...
...
  

__
...
...
  
  

__
...
  
...
  

  
...
  
...
  

  

MIN

...

...

...

...
  

__
.  
...
  .
  

__
...
...
...
  

__
...
...
...
  

__
...
.  
...
  

  
...
.  
...
  

  

NOVEMBER

MAX

...

...
  
  

__
...
...
...
  

__
...
..  
...
  

__
.»
...
...
  

__
..  
  .
...
0.0

0.0
0.0
0.0
0.0
0.0

 
APRIL

DAY

1
2 
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MONTH

MAX

0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
O.D
0.0
0.0
0.0

1.0
2.0
2.5
2.5
3.5

5.0
6.0
8.0
9.0
9.0

MIN

0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
1.0
1.0
2.0
2.0

4.0
5.0
6.0
8.0
8.0

MAX

9.0
8.0

T.O
T.O

T.O
T.O
8.0
8.0
7.5

6.5
7.0
7.0
7.0
7.0

7.0
9.0
11.5
13.0
13.0

12.5
12.0
12.5
14.5
13.0

12.5
11.0
11.0
13.5
13.5
13.5

MIN

...

...

...

...
  

__
...
...
...
  

__
...
...
...
  

__
...
...
...
  

__
  ..
...
...
0.0

0.0
0.0
0.0
0.0
0.0

 
MAY

MIN

6.0
6.5

6.0
7.0

6.0
6.5
7.0
7.5
7.0

6.0
7.0
6.5
7.0
7.0

7.0
7.0
9.0

11.5
11.5

11.0
11.5
11.0
13.0
12.5

10.5
10.0
10.5
10.5
13.5
13.0

DECEMBER

n*X

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0 

0.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
Q.O
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0 

0.0

JUNE

MAX

13.0
13.5

15.5
17.5

18.0
19.5
20.0
21.0
21.5

21.0
19.0
18.5
18.0
19.0

19.0
22.0
22.0
19.0
19.0

20.0
21.0
21.0
21.5
19.5

20.0
20.0
20.0
24.0
25.0
...

MIN

13.0
13.0

14.0
16.0

16.5
18.0
18.0
19.0
20.0

19.0
18.5
17.0
17.0
17.0

18.5
19.0
19.0
17.0
16.5

15.5
18.0
18.0
19.5
17.0

17.5
17.0
17.0
18.5
20.0
...

JANUARY

MAX MIN

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
D.O 0.0
,0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0 

0.0 0.0

JULY

MAX MIN

26.5 23.0
26.0 23.0

21.5 19.0
20.5 17.0

21.5 18.5
22.0 20.5
22.5 19.5
21.5 18.0
22.5 19.0

24.0 20.5
24.5 21.5
24.5 22.5
25.0 23.5
23.0 21. 0

21.0 19.0
22.0 20.0
21.5 20.0
20.0 17.5
18.0 16.5

19.0 17.0
20.0 17.5
21.0 19.0
22.0 19.5
24.0 21.0

25.0 22.0
25.0 23.0
25.5 22.0
25.0 22.5
25.0 23.0
24.5 22.0

FEBRUARY

MAX

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
...
 

0.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0-0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
  
 

0.0

AUGUST

MAX

23.5
22.5

19.5
21.0

22.0
23.0
24.0
24.0
24.0

24.0
23.5
24.0
23.5
23.0

22.0
22.0
22.0
22.0
22.0

21.0
20.0
18.5
21.0
21.0

21.0
20.5
20.0
18.5
18.0
19.0

MIN

20.5
20.5

1T.O
1T.O

18.0
19.0
19.5
20.0
20.0

21.0
19.0
20.0
21.5
21.5

19.5
16.0
16.5
19.5
19.0

16.0
18.0
17.0
15.5
17.0

17.5
17.0
17.0
15.5
17.0
14.0

MAX

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

o.u

MARCH

1IN

0.0
0.0
0.0
0.0
0.0

D.O
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0 

0.0

SEPTEMBER

MAX

19.0
18.0

18.0
18.5

18.0
19.0
19.5
19.0
19.0

16.5
15.5
14.5
13.5
12.5

12.5
13.5
14.5
15.0
16.0

18.0
17.0
15.5
15.0
14.0

14.0
12.5
11.0
11.0
10.0

19.5

MIN

14.0
16.0
16.5 
17.0
16.5

17.5
1T.S
18.0
15.0
16.5

14.5
14.5
13.5
12.5
12.5

12.0
12.5
13.5
13.0
14.0

16.0
15.5
14.0
14.0
14.0

12.5
11.5
11.0
10.0
10.0

10.0



STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCE, WIS. 
(Hydrologlc bench-mark station)

DRAINAGE AREA.--131 sq mi.

PERIOD OF RECORD. --Chemical analyses 
tember 1970.

 47", in NWJ sec. 2

: October 1966 to September

Sediment records: August 1966 to September 1968, Oc

EXTRENES, --1969-70: 
Water temperatures: Maximum, 29.0°C July 1, 2; mi

Period of record:

periods.

CCT. 
22... 

NOV. 
12... 

DEC. 
09... 

JAN. 
14... 

FEE. 
10... 

MAR. 
17... 

APR. 
22... 

MAY 
17... 

JUNE 
05... 

JULY 
07... 
17... 

AUG.

12...
SEPT. 
09...
A DAILY

OCT. 
22... 

NCV. 
12... 

DEC. 
09... 

JAN.

FEB. 
10... 

MAR. 
17... 

APR. 
22... 

MAY 
17... 

JUKE 
C5... 

JULY 
07... 
17... 

AUG. 
11... 
12... 

SEPT. 
OS...

DIS-

124 

97

37

266 

123 

390 

30

31
MEAN D]

CHLO-

(CLI

3.1

2.7 

.8 

1.5 

1.0 

4.0 

1.0 

l.D 

.7

l.D

1.0 

2.0

SILICA IRON

ID 300 

12 360 

15 330

18 340 

20 340 

9.5 3DO 

6.2 300 

5.1 400

12 170

11 110

1SCHARGE.

DIS 
SOLVED 
FLUO-

(Ft (N03>

.2 .8 

.2 .8 

.1 .9 

.2 1.3 

. 1 2.6 

.1 1.9 

.1 2.1 

.1 .8 

.2 1.2

.3 .7

.2 .5 

.3 .4

DIS 
SOLVED 

PAN- CAL- 
GAKESE CIUK

0 18 

1C IS

wC 24

8C 26 

3C 29 

1400 11 

30 14 

110 11

110 26 

10C 3C

OIS-

,CO 1C3

.C3 116 

.CO 146 

.00 145 

.00 150 

.CO 76 

.00 S? 

.C5 81

.07 134

.07 130 

.03 136

tober 1969

CIS- 
SCLVED
MAG 
NE 
SIUM

7.4 

9.6 

12

14 

13 

4.8 

5.6 

5.2

12 

12

OIS-

95

127 

136 

141 

152 

65 

70 

63

127

130 

140

.5.

1968 (miscellaneous), October 1968 to Sep- 

to September 1970 (periodic), 

ezing point on many days during October to April.

PC-

1.5 .4 70 

1.8 .4 90 

1.9 .5 122

1.9 1.1 138 

2.2 l.D 146 

1.1 .9 40 

1.4 .5 56 

.9 .4 37

1.9 .8 130 

3.1 1.0 136

.14 34.5 76

.16 17.2 110 

.20 15.8 118 

.20 14.5 122 

.20 14.2 126 

.10 54.6 48 

.12 29.6 58 

.11 85.3 49

.18 13.4 114

.18   114 

.18 11.4 124

0 

0 

C 

C 

0 

C 

C 

0 

C

0

0 

0

NON- 
CAR-

18 

13 

10 

10 

1C 

6 

14 

12 

18

1C

8 

13

ALKA-

57 

74 

100 

109 

113 

120 

33 

46 

3C

105

107 

112

4 

4 

4 

3 

3 

4 

5 

5 

4

4

3 

5

19 

15 

11

10 

7.8

e.e
13 

12

2C

11

11 

13

SCDIUM 
AD- 

SDRP-

. 1 

. 1 

. 1 

. 1 

. 1 

.1 

.1 

. 1 

. 1

. 1

. 1 

.1



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04063700 POPPLE RIVER NEAR FENCE, WIS.--Continued

OCT.
22...

NCV.
12...

CEC.
C?...

JAN.
14...

FEB.
1C...

MAR.
11...

APR.
22...

MAY
11...

JUNE
03...
05...

JULY
07...
17...

AUG.
11...
12...

SEPT.

CCT.
22...

JUKE
03...
05...

SEPT.
C9...

CCT.
22...

APR.

22...
AUG.

12...
SEPT.
09...

CCT.
22...

APR.
22...

AUG.
12...

CHEMICAL ANALYSES, WATER YE

SPECI
FIC CCLCR

230 7.6 .0 15 1C. 8

240 7.4 .0 1C 1C. 6

245 7.2 .0 5 11.2

96 6.6 3.0 65 13.4

113 7.C B. 5 75

15.5
B3 6.6 13.0 150 9.5

280 8. C 23.5   8.8
215 7.6 23.5 25

220 7.8 24.5   7.2
217 7.4 24.5 25

230 7.9 19.0 15 10.9

OIS-
OIS- DIS- OIS- SOLVED

(ZM (CCI (AS) (COI

.00

10 0 0 10

10 0 0 0

DI-
ODT ELORIN ENCRIN
IN IN IN

PCSITS PCSITS PCSITS

.00 .00 .CC .00 .00

.00   .CC   .00

DIS- SLS-

.00 .00 .00

3.9 .40

1.8 .40

BIO- CCLI- FECAL
PER- CHEP- FORM CCiL I- OIS- OIS- 01 S-

74 1.2 170 5

73 1.0 170 5

77 1.0 80 5

390 5

1.0 840 5
0 0 C

102 1.0 80 30

85
1400 55

ALCRIN COD ODE
IN IN IN

BOTTOM BOTTOM BOTTOM
OE- COC OE- DOE DE- DOT

POSITS PCSITS PCSITS

.00 .00 .90 .00 .50 .01

.00   .00   .00

H6PTA- HEPT4-
CHLCR CHLOR LINOANE

IN EPCXIDE IN

POSITS POSITS POSITS

.00 .00   .00 .00

.00 ,00   .00

DIS- SUS-

     

.80 .BO .0 .10 6

4.6 1.2 .0 .84 1



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04063700 POPPLE RIVER NEAR FENCE, »IS.--Continued

TEMPERATURE <«C) OF WATER, WATER YEAR OCTOBER 1969 1u SEPTEMBbR 1970 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

NOV OEC JAN FES

1
2

4

7 
8

10

12 
13 
14 
15

IT 
IB 
IS
20

21 
22 
23 
24 
2!

26 
27 
26 
24

31

AVG 

DAY

2 
3
4 
5

6
7

9 
10

11

13 
14

16

IB 
IS

21 
22 
23
24 
25

26
27 
28 
29
30 
31

AVG

13.0

11.;

12.0 
10.0

11.0

s.s
6.0
5.5
5.0

4.; 
4.; 
4.; 
5.5
5.0 
3.0 
1.0
3.;
4.0 

4.0
3.;
3.0 
2.0

2.0

6.7

APR

0.0 
0.0 
0.0 
O.C

0.5

1.0

8.0

5.0

3.0

11.0
13.0 
14.5

5.3

10.5

11.0

10.0 
8.5

9.5

6.0 
5.5
4.5
5.0

4.0 
3.5
4.5 
4.5

3.0 
1.0 
0.0 
1.0 
3.5

3.5 
2.0 
2.0 
1.0

1.5 

5.5

0.0 
0.0 
0.0 
0.0

0.9

3.0

3.;

2.0

11.0

3.«

3.5

3.5

4.0 
3.5

3.5

3.5
1.5
0.5 
0.0

0.5 
1.0 
0.5 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

1.5

10.5 
13.5 
11.0

10.5

18.5

18.0

11.5

15.5 

13.1

3.5

2.0

2.0 
2.0

2.0

0.5 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.9 

PAY

8.0 
1.0 
10.0

e.5

15.0

14.5

10.5

15.0 

10.5

0.0

0.0

0.0 
0.0

0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 

0.0

le.c
19.0 
19.5

19.0

19.5

20.5

20.5

21.2

0.0 
0.0

0.0

0.0 
0.0

0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0

0.0 

JUK

12.0 
15.5 
16.5

16.0

15.5

15.0

18.5

17.7

0.0 
0.0

0.0

0.0 
0.0

0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 

0.0

26.0 
23.0 
22.0

26.0

20.5

20.5

28. 0

23.5 

24.6

0.0 
0.0

0.0

0.0 
0.0

0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0

0.0 

JUL

23.0 
18.0 
16.0

23.5

is.;

15.5

24.0

21.5 

20.6

0.0 
0.0

0.0

0.0 
0.0

0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0

0.0 

AUG

22.0 
20.0 
21.5

25.0

22.0

21.0

21.5

IB. 5

22.2

C.O 
0.0

0.0

0.0 
0.0

0.0

0.0 
0.0
0.0 
0.0

0.0 
0.0 
0.0 
0.0

C.O 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0

0.0

19.0 
16.5 
16.0

21.5

22.0

20. 5

1B.O

19.5

15.0 

19.3

0.0 
O.C

0.0

O.C 
0.0

O.C

O.C 
0.0 
O.C 
O.C

0.0 
0.0 
0.0 
0.0

O.C 
0.0 
0.0 
0.0 
O.C

0.0 
0.0 
0.0 
O.C

0.0 

0.0

16.5 
21.0 
21.5

21.0

11.5

17.0

20.0

11.0

16.5

Kin 
0.0 
0.0

0.0

0.0 
0.0

0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
C.O

C.O 
C.O 
0.0 
0.0
0.0

0.0 
0.0 
0.0 
0.0

0.0

0.0 

SEP

KIN

16.5
16.0 
16.5

16.5

11.5 
1C.O

13.0 
14.0

16.0

11.0 
10.0

14.2

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT 22.. 
OCT 22..
JAN 14..

0955
111;
1200

	SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARGE 
tMG/L) (TONS/DAY)

5 .57
1 T

13 1.2

TRATION DISCHARGE

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLF-SIZE DISTRIBUTION, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(METHODS OF ANAL/StSs B, BOTTOM WITHDRAWAL TUBEl C, CHEMICALLY DISPERSED) N, IN NATIVE WATER? P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE! W, IN DISTILLED WATER)

WATER
TEMP- SUSPENDED 
PERA- CONCEN- SEDIMENT 
TURE DISCHARGE TRATION DISCHARGE

OCT 22... 1115 2.0 124 

T LESS THAN 0.50 TONS PER DAY

PARTICLE SIZE

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED 

.002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 

27 40 43 64 88 91 96 99 100



46. STREAMS TRIBUTARY TO LAKE MICHIGAN

04065500 STURGEON RIVER NEAR FOSTER CITY, MICH. 

LOCATION. Lat 45*54'30", long 87°45'15", in NWj sec.36. T.41 N., R.28 W., Dickinson County, temperature recorder

DRAINAGE AREA. 237 sq mi.

PERIOD OF RECORD. Water temperatures: July 1956 to September 1970.

EXTREMES. 1969-70:
Water temperatures: Maximum, 28.0°C July 1, 2, 28; minimum, freezing point on many days during December to

April.

Period of record:
Water temperatures: Maximum, 30.0*C July 1, 1963; minimum, freezing point on many days during winter periods.

REMARKS. Complete ice cover during winter period. Recorder stopped Nov. 12 to Dec. 2, range in temperature 0.5°C 

sites in'Michigan.

TEMPERATURE <°C> OF WATERi HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

11.5
13.0
13.0
12.5
13.5

13.5
13.0
12.0
11.0
12.0

11.5
10.0
8.0
S.O
7.5

7.5
7.0
7.0
6.5
6.5

6.5
4.5
3.5
4.5
5.0

5.0
5.0
4.5
3.0
3.5
3.5

10.5
11.5
12.0
12.5
12.5

13.0
11.5
10.5
9.0
10.5

10.0
8.5
7.5
7.0
7.0

7.0
6.5
5.5
6.0
6.0

4.5
3.0
1.5
2.5
4.5

5.0
4.0
3.5
2.5
2.5
3.0

4.5 3.5   
4.0 4.0   
4.0 4.0 0.5
4.0 3.5 0.5
4.0 2.5 0.5

4.0 2.5 0.0
4.0 2.5 0.0
4.0 2.5 0.0
4.0 3.0 0.0
4.0 3.0 0.0

4.0 3.5 0.0
      0.0

0.0
      0.0

0.0

__ __ 0.0
0.0

-.      0.0
0.0

      0.0

_ _ o.o
-  _    0 1 0
      0.0
      0.0
      0.0

_ _ o.o
  o.o

    o.o
«  «- 0.0

  o.o
--- --- 0.0

 
...
0.5
0.5
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
CM)
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
  
  
  

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0o.-o
0.0

0.0
0.0
0.0
  
  
  

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

AY MAX HIM MAX Hit

1 0.0 0.0 14.0 12.
2 0.0 0.0 11.5 9.
3 0.0 0.0 10.0 B.
4 0.0 0.0 11.5 9.
5 0.0 0.0 11.5 10.

6 0.0 0.0 10.5 8.
7 0.0 0.0 10.0 9.
a o.o o.o 13.0 10.
9 0.0 0.0 13.0 11.

10 1.0 0.0 12.0 11.

11 1.5 0.0 12. 0 10.
12 1.5 0.0 12.0 10.
13 2.0 0.9 12.0 10.
14 4.5 1.5 11.5 10.
IS 5.0 3.5 lo.O 9.

16 5.5 4.5 10.0 9.
17 5.0 4.0 13.0 8.
18 5.0 4.0 1S.O 11.
19 5.0 3.5 18.0 15.
20 4.0 2.5 19.0 16.

21 2.5 2.0 1B.O 15.
22 3.0 2.0 1B.O 12.
23 5.0 3.0 17.0 13.
24 6.0 4.5 17.0 14.
25 7.0 5.0 15.0 13.

26 10.5 7.5 15.0 13.
27 12.0 9.5 13.5 11.
28 14.0 11.5 13.0 12.
29 14.0 13.0 14.5 11.
30 14.0 13.5 16.0 14.
31       16.0 15.

^ MAX MU

) 15.5 15.
15.5 14.
17.5 14.
17.0 15.
18.5 16.

19.0 16.
21.0 18.
21.0 19.
22.0 20.
20.5 20.

22.5 21.
21.5 20.
20.5 18.
19.5 17.
20.5 17.

20.0 19.
23.0 19.
22.0 20.
20.0 17.
19.0 16.

20.0 15.
21.0 17.
23.5 19.
23.0 20.
21.5 18.

22.5 18.
22.5 19.
22.0 19.
25.5 19.
26.0 22.
...   .

* HA

28.
28.
27.
23.
23.

24.
25.
24.
24.
25.

26.
27.
26.
26.
24.

24.
24.
24.
22.
20.

20.
23.
24;
24.
26.

27.
26.
28.
27.
26.
26.

( Mil

) 23.
24.
23.
19.
17.

19.
21.
21.
19.
20.

21.
24.
24.
24.
22.

20.
21.
20.
18,.
16.

17.
IB.
20.
20.
21.

23.
24.
23.
24.
24.
23.

4 MA)

) 24.
24.
23.
21.
23.

21.
24.
24.
26.
25.

24.
25.
25.
25.
24.

24.
23.
22.
23.
22.

22.
21.
19.
21.
21.

23.
21.
22.
20.
20.
20.

MIN MA)

22.0 20.
21.5 19.
20.0 19.
18.0 22.
19.0 22.

IB.o 21.
21.5 22.
21.0 23.
22.0 22.
22.0 21.

22.0 19.
22.0 18.
20.5 16.
22.0 15.
22.5 14.

21.0 15.
19.5 16.
20.0 16.
20.5 17.
20.0 IB.

18.0 20.
19.0 20.
17.5 18.
17.0 17.
18.5 16.

19.5 16.
19.0 15.
19.5 13.
18.0 13.
18.0 13.
17.0

MIN

16.
18.
16.
18.
19.

20.
20.
20.
19.
IB.

16.
16.
15.
14.
13.

13.
14.
15.
14.
15.

18.
17.
16.
15.
15.

15.
13.
12.
11.
11.
...
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04086040 LAKE MICHIGAN AT MILWAUKEE, WIS.

LOCATION.--Lat 43°04'56", long 87°50'44", StfJStfjNWj sec.12, T.7 N., R.22 If., Milwaukee County, at City of Milwaukee 
public water supply intake, 1.1 miles offshore and at mile 624.40.

DRAINAGE AREA.--67,900 sq mi. Surface area: 22,400 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1969 to September 1970.

REMARKS._Samples are taken from the raw-water tap in the Linwood Purification Plant Laboratory. Analyses are
performed by purification plant personnel, U.S. Geological Survey, and Environmental Protection Agency. Drain- 

period August 1960 to September 1969.

CHEMICAL ANALYSES! WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

	01S-
DIS- SOLVED SODIUM

TOTAL DIS- TOTAL SOLVED MAG- AD- PO-
ALUM- SOLVED MAN- CAL- NE- SORP- TAS- BICAR- CAR- 

SILICA INUM IRON GANESE CIUM SIUM SODIUM TION PERCENT SIUM BONATE BONATE 
(5102) (AL) (FE) (MN) (CAI (MGI INAI RATIO SODIUM IK) (HC03) (C03) 

DATE (MG/L> (UG/L> (UG/LI (UG/LI (MG/L> (MG/LI (MG/L) {MG/LI (MG/LI (MC/L)

NOV. 
03...                     133 0
10...                     HO 0
17...           _     _-   i3 2 o
24...                     130 0

DEC. 
01...             4.3     1.2 129 0
08...                     133 0
15... 0 0 34 11 4.6 .2 7 1.2 132 0 
22...                     130 0
29...                     132 0

JAN. 
05... 1.4 100 10 0 35 10         132 0
12... 1.3 00 0 35 10 4.3 .2 7 1.2 132 0 
19... 1.4                   133 0
26...                     135 0

FEB. 
02...                     134 0
09...                     132 0
16... --                   132 0
23...                     132 0

MAR. 
02...       --           ~ 13* 0
09...                     13* 0
16...       --             13* 0
23... --                   13* 0
30...           --         133 0

APR. 
06...                     13* 0
13...                     138 0
20...               --     138 0
27...                     138 0

MAY
03... .7                   120 7
04...                     137 0
11...                   _- 134 o
18...                     128 8
20...                     134 0

JUNE
01... --   --     -- 4.3     1.0 134 0 
08...                     133 0
15...                     125 8
22...                     110 12
29... --                   132 0

JULY 
06...                     118 B
13 ...         _           11* 8
20...                     110 12
27...                     13* 0

AUG. 
03...                     13* 0
10...                     118 8
17...                     135 0
24...                     13* 0
31...     --               13* o

SEPT. 
08...                     130  
15...                     133 0
21...                     133 --
28...                     122 5
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04086040 LAKE MICHIGAN AT MILWAUKEE, WIS.--Continued

ALKA 

LINITY 
AS 

CAC03

C7

06

08 
07 
OB

08 
08 

... 09

08

10

09

10 
13

1C

10

E 
1C

... C9

V 
10

... 10

11

10
T. 

10 
09

08

CARBON 

ATE 
ALKA 

LINITY 
AS 

CAC03

-

 

1

 

"

::

4

 
5

5

7

0

0

0 
0

3

CHtMICAL ANALYSES

CHLC- 

SULFATE RIDE 
(S04I (CD

22 8.0

19 8.0

21 7.6 
23 8.0 
20 9.0

21 9.0
21 8.0 
20 8.1

19 B.C

24 8.0

22 7.0

23 B.8 
21 8.0

21 7.9

24 9.0

22 7.8

21 8.3

20 7.6

19 7.4

20 7.5

20 7.3

20 7.4 
20 8.2

22 7.2

DIS 

SOLVED ORGANIC AMMONIA 
FLUO- NITRO- NITRO- PHOS- 
RIDE GEN NITRITE GEN NITRATE NITRATE PHATE 
IF) INI IN02I INI (Nl IN03I IPQ4I

.09   .01 .30   .00

.2 .05   .00 .30   .00

.2   .00     .1 .00 
.01     .2 .00 
.01     .2 .00

.03   .00 .40 .1 .00 
.2   .01     .2 .00

.00

  .00   .01 .20   .00

.00 

.00   .00 .00   .00

1.1 .00

.00 .20 .03     .00

.1 .00   .05 .30   .00

.CO   .02 .20   .00

.00

.26   .03 .20   .00

.00

.20   .01 .40   .00
      .00

    -- .00

TOTAL 
PHOS 

PHORUS 
IPI

.12

.04

. 10

.00

.23

 

.04

.02

-

.02

.00

.07
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04086040 LAKE MICHIGAN AT MILWAUKEE, WIS.--Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

CT.
10-17
ov.

10...
11-18
17...
24...
EC.
01...
oe...
9-16 
5...
2...
9...
N.

2... 
3-20
9...
6...
B.
2 ...
4-12

9 ...
6...

23...
AR.
0 ...
D -12
0 ...
1 ...
2 ...
30...
PR.
01-09
Dt>...
13...
20...
27...
AY
D3...

11...
ie...
20...
JNE
01...
08...
15...
16-24
22...
29...
JLY
06...
13...
14-21
20...
27...
UG.

10...
17...
20-27
24...
31...
EPT.
oe...
15...
17-23
21...
28...

OIS-

PHOS-
PHORUS 

IP)

 

.09
  -
 
  -

.04
 
 

_
 

 

 
 

 
 
 
  -
 

 
  -

.00
 
   
 

 

.22
 
 
 

 

.03
 
 

.02
 
 
 
 
 

.01
 
 
 
 

-_
 
 
 
 

.01
 
 
 
 

OIS- DIS-

(RESI- (SUM OF
DUE AT CONSTI-

   

169
  __

157
15B

153
 

153
135

152
15B

162
   

1(>D
156
159

159
   
   
   
   

 

 

159
156
157
159

151

159
147
143

157
156
162
   

143
163

160
149
   

155
163

156
L61
   

155
1 50

161
159
   

154
149

DIS-

SDLIDS
(TONS

 

.23
 

.21

.21

.21
 
 

.21

.18

_
.21
.21

.22
 

.22

.21

.22

.22
 
 
 
--
 

 

.22

.21

.21

.22

.21

.22

.20
. 19

.21

.21

.22
 

.19

.22

.22

.20
 

.21

.22

.21

.22
 

.21

.20

.22

.22
 

.21

.20

HARD
NESS

 

133
 

131
133

130
131
 

131
12B

'!!

131
138

129
 

132
129
132

132
 

133
132
132
130

 

135
134
128
136

132

132
130
130

130
130
129
 

130
129

131
130
 

130
12B

132
131
 

130
131

130
130
 

131
128

NON-
CAR 

BONATE
HARD-

 

26
 
23
26

24
22
 

24
20

_
22
28

19
 

24
21
24

22
 
23
22
22
33

 

25
21
15
38

22

22
25
20

20
21
14
 

0
21

8
10
 
20
IB

8
20
 
20
21

20
21
 
22
20

SPECI
FIC

COND
UCTANCE

MHOS)

 

 
 
 
 

 
 
 

_
 

 

___

   

   

   

   

   

--

--

   

   

   

   

   

   

   

   

   

   

   

   

___

   

   

   

   

   

   

   

    

--

   

   

--

II

   

   

   

   

276
   
 
 
 

COLOR
(PLAT- TUR- 

TEMP- INUM- 8ID- 
ERATURE COBALT ITY 
(DEC C) UNITS) (JTU)

3.0 1 5.D
1.9 1 4.0
1.4 1 2.0

3.0 
1.0 
1.0

2.0 
1.0 
l.D 
1.0

2.2 1 4.0
3.4 1 9.0
4.2 1 9.0
5.7 1 3.0

5.4 1 3.0
6.2 1 2.0
6.7 1 1.0
5.9 1 2.0
7.4 1 1.0

5.9 1 1.0
7.2 1 1.0
9.3 1 1.0

11.2 1 1.0
13.8 1 1.0
7.4 1 1.0
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04086040 LAKE MICHIGAN AT MILWAUKEE, WIS.--Contin

OATE 

CT.
10-17
ov.
03...
10...
11-18
17...
24.. .
EC.

I ...
8...

5...
2...
9...
N.
5. . .
2...
3-20
9. ..
6...
a.
2. . .
4-12

9. ..
16...
23...
AR.
02... 
03-12
09. ..
16...
23...
30...
R.
1-09
6. . .
3...
0...
7.. .
T
3 ...
4 ...
1. ..
8. ..
0...

UNE
01...
08...
15...
16-24 
22...
29...
ULY
06...
13...
14-21
20...
27...
UG.
03... 
10...
17...
20-27
24...
31...
EPT.
OB...
15...
17-23
21...
28...

DIS-

(MG/L)

 

11.9
12.1
 
12.3
12.9

12.5
12.8

13.0
13.5
13.5

14.1
14.1
 
14. 1
14.3

14.3
 
14.4
14.0
14.3

14.2
13.9
13.9
13.8

 
13.4
12.8
12.5
12.5

12.5
13.3
13.6
12.9
12.7

13.2
12.8
13.1

11.9
12.0

11.8
11.4
 
10.8
11.0

10. 1 
11.1
10.6
 
11.0
10.9

1C. 8
11.4
 
11.9
11.1

PER
CENT

 

101
10D
 
99

100

98
98

97
97
 97

98
96
 
96
98

98
 
99
96
99

_
99
95
98
97

--
97
96
96
99

99
107
111
104
110

106
105
114

102
104

105
102
 

102
97

92 
97

101
 
98
92

84
93
 
98
98

CHEM
ICAL

 

8.0
10
 

10
8.0

9.0
7.0

7.0
ID

8.C

9.0
9.0
 

7.0
6.C

8.0
 

10
9.0
e.o

_
10
8.0
7.0
8.0

--
7.0

10
10
9.0

7.0
7.0

11
9.0
8.0

10
B.O

10

7.C
8.0

10
10
 

9.0
7.C

8.0
10
 

11
9.0

10
10
 

B.O
10

BIO
CHEM

ICAL

 

.9

.6
 
.7
.6

.7

.6

.7

.9

.5

.9

.5
 
.7
.3

.6
 
.4
.5
 

_
.<*
.9
.6
.3

  -
.3
.0
.7
.6

.6

.8

.6

.8

.5

.6

.6
1.3

1.3
.6

L.4
1.0
 

1.4
.7

.7

.1
 
.8

1.5

1.0
.6
 

1.6
.8

COLI-
FORM

(COL-

 

100
20
 
45
89

5
36

34
14

430

330
15
 

0
350

3
 
15

I
7

1

I
1
I
4

--
370

56
520

80

11
310
90
21
13

43
8

34

180
5

11
23
 

160
130

200 
170
120
 
90
90

180
270
 
41
12

METHY- 
LENE
BLUE

ACTIVE

 

 
.07
 
 
 

.03
 

_
 
 

.01
  -
 
--
 

 
 
 
 
 

_
.00
 
 
 

 
.00
-^
 
 

 
 

.08
 
 

.04
 
 

_
  

.02
 
 
 
 

.03-

  -
 
  -
 

.06
 
 
 
 

CARBON 
TOTAL CARBON CHLORO-
CARBON ALCOHOL FORM

EX- EX- EX-

,GALS. <UG/L. ,UG/L. ,UG/L.

333 383 335 48

     
    __  

318 67L 619 52
         
        

         
 

_
      
     

       
       

322 584 535 49
__      
       

       
326 6B6 637 49

     
        
      _.

336 742 694 48
      .

        
_-       _
 

3L6 644 591 53
        
        
    __  
      _ _

         
       
       
      _.
       

    _-.  
       
 

 
       

        
       

322 362 308 54
     

       

 
       

345 308 272 36
     _      _
        _

 
      __

320 37L 339 32
      __
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04106000 KALAMAZOO RIVER AT COMSTOCK, MICH. 

LOCATION.--Lat 42°17'05", long 85°30'50", in NEj sec.19, T.2 s., R.IO W., Kalamazoo County, temperature recorder at

comstock Creek.

DRAINAGE AREA.-.1,010 sq mi, approximately.

PERIOD OF RECORD.--Water temperatures; December 196ft to September 1970. 

EXTREMES.,-1969.70:

Period of record: 
Water temperatures: 
winter periods.

i 

DA

1 
1

I
1

1 
1 
1 
1 
2

Z
2<
2 
2' 
2"

2 
2 
21 
2 
3 
3

MONT>

04V

1 
2
3 
it
5

6 
7
e 
s

10

11
12 
13 
11 
IS

16 
17 
18 
19
20

21
22 
23 
24 
25

26 
27 
28 
29 
30 
31

n Michigan.

OCTOE

1 MAX

21.0 
22.0 
22.0 
23.0 
22.0

22.0 
22.0 
20.5 
20.0

19.0 
18.0 
18.0 
18. 0 
16.5

r is.s
14.0 

> 13.5
14.0

12.0 
14.5 

i 13.0 
> 12.0 
> 12.0

> 12.0

ER

MIN 

15.5
ia.o
18.0 
19.0 
18.0

18.0
18.0 
18.0 
15.5 
15.5

15.5 
15.5 
14.5

13.0

11.0 
10.0 
9.5 

10.5

11.0 
10.5 
8.5 
8.0 
8.0

9.0

13.0 8.5 
> 12.0 8.0 

11.5 7.0 
12.0 8.0

23.5 7.0

APRIL

MAX MIN

9.0 5.0 
8.0 4.0 
7.C 3.5 
8.0 4.0 
7.0 4.5

8.5 5.5 
9.0 5.0 
10.0 7.0 
10.5 9.0 
10.5 9.0

9.0 3.0 
8.5 6.0 
8.0 7.0 
9.5 7.0 

11.0 8.0

12.0 9.5 
13.0 10.5 
13.0 10.5 
11.5 9.0 
10.5 8.5

10.5 8.5 
10.5 7.0 
12.0 9.0 
14.0 10.5 
14.5 13.0

16.0 14.0 
18.5 15.5 
19.3 17.0 
21.0 18.5 
21.5 20.0

?1 .5 3.n

Maximum, 32 ,0°C July 15-17, Aug. 29,

TEMPERATURE ( °C ) OF HATER, WATER YEAR 

NOVEMBER DECEMBER

MAX MIN MAX MIN

12.0 8.5 6.0 1.5 
8.5 8.5 6.0 1.5 

13.0 8.5 6.0 1.0 
13.0 8.5 6.0 3.0

12.0
11.5 
11.5 
10.5 
13.0

13.0 
11.5 
11.0

10.0

10.0 
10.0
8.0

6.0 
5.5 
5.5 
6.5 
7.0

8.0

6.0 
5.5 
4.5

13.0

M 

MAX

21.0 
17.0 
16.5 
16.0 
16.0

15.0 
16.0 
17.0 
19.5 
18.5

20.5 
20.5 
19.5 
18.5 
16.5

16.5 
15.5 
17.0 
19.0 
23.0

23.0
24.0 
24.0 
24.0 
23.0

22.0 
20.0 
21.0 
21.5 
21.5

8.0 
8.5 
8.0 
8.5

8.5       
8.5      

4.5   

4.5       
5.5       
3.5      

2.0       
4.0       
2.0 
2.0 
3.5

3.5

3.0

1.5

»Y JUNE 

MIN MAX MIN

I a c

1969; minimum, freezing point on sever

OCTOBER 1969 TO SEPTEMBER 1970 

JANUARY FEBRUARY 

MAX MIN MAX MIN

0.5 o.O 5.5 1.5 
4.5 o.O 5.5 1.5 
4.0 0.0 7.0 1.5 
5.5 0.0 7.0 1.5

6.0 1.5 6.0 1.5 
6.0 3.5 6.5 1.0 
5.5 0.5 6.5 1.5

4.0 0.5 6.5 1.5 
5.0 0.5 6.5 1.5 
5.5 0.0 7.0 3.5

6.0 1.5 6.0 1.0

3.5 o.O 6.5 1.5 
5.0 1.0 5.0 1.0 
6.0 3.5 5.0 1.5

8.0 1.0 5.0 4.5 
7.0 3.0 5.0 1.5 
6.5 1.0 7.0 1.5 
6.5 3.0 8.0 3.5 
6.5 l.o 8.0 4.5

6.5 1.0 8.0 5.0

6.5 1.0 7.0 1.5

6.0 1.5       

8.0 0.0 8.0 1.0

JULY AUGUST

MAX MIN MAX MIN

il days di

MAR 

MAX

4.5 
7.0
5.0 
5.0

5.0 
4.5 
6.0

6.5
7.0 
7.0

6.0

8.0 
8.0 
9.0 
8.5

8.5 
8.0 
8.5 
9.0 
9.0

8.0

8.0 
7.0 
9.0 
9.0

9.0

SEPTE

MAX

iring

CH 

MIN

1.5 
1.0 
1.5
3.0 
3.0

3.0 
3.0 
3.0

3.0 
3.5
4.0

l.S

1.5 
3.0 
4.0 
3.5
4.0

6.5
5.5 
4.5 
5.0 
4.5

3.5

3.5
3.0 
3.0 
4.0

1.0

 IBER 

MIN

I"



52 STREAMS TRIBUTARY TO LAKE MICHIGAN

04106300 PORTAGE CREEK NEAR KALAMAZOO, MICH. 

LOCATION.--Lat 42°14'46", long 85°34'33", in SEj sec.34, T.2 S., R.ll W., Kalamazoo County, at gaging station on

DRAINAGE AREA.--22.4 sq mi.

PERIOD OF RECORD.--Chemical analyses: April 1968 to October 1970.

EXTREMES.-.1969-70:

Maximum, 26.5°C June 30, 1970; minimum, 2.6°C onone or more days Dec. 14, 1968 to 
. 24, 1969 to Jan. 16, 1970.

ment. No temperature record due to clock stoppage Nov. 29 to Dec. 23, range 3.5°C to 11.5°C; Dec. 24 to 
Jan. 16, range 2.0°C to 10.5°C; May 15 to May 21, range 14.0°c to 24.0°C. Streamflow includes ground wate

CHEMICAL ANALYSES, MATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

	DIS-
DIS- SOLVED

TOTAL SOLVED MAG- PO-
TOTAL MAN- CAL- NE- TAS-

OIS- SILICA IkON GANESE CIUM SIUM SODIUM SIUM
TIME CHARGE (SI02I (FEI (MN) (CA) (MGI (NA) (K)

DATE (CFSI (Mfa/LI (UG/LI (UG/LI (MG/LI (MG/LI (MG/LI (MG/LI

DATE 

OCT.
21...

FEB.
16...

BICAR- CAR
BONATE 80NATE 
(HC03) (C03)
(MG/LI (MG/LI

232 0

240 0
DIS

SOLVED

ALKA
LINITY

AS SULFATE

(MG/LI (MG/LI

190 35

197 33
NON-
CAR-

CHLO-
RIOE 
(CLI
(MG/L

19

24

DIS 
SOLVED
FLUO-
RIDt NITRATE 
(Fl (N03)

_) (MG/LI (MG/LI

.1 5.3

.2 7.1
SODIUM SPECI-

AD- FIC

DIS 
SOLVED 
SOLIDS
(RESI
DUE AT 
ISO C)
(MG/LI

297

321

COLO

DIS 
SOLVED
SOLIDS
(TONS
PER

aC-FTI

.40

.44

0

36.1 239 49 6 .3 487

32.9 237 40 11 .4 504

SPECIFIC CONDUCTANCE ( MI CRQMHDS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04106300 PORTAGE CREEK NEAR KALAMAZOO, MICH.--Continued

SPECIFIC CONDUCTANCE (HICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

1

7

10

11
1?

14 
15

1 7 

70 

7?

?S

4RO 470

470 4ft 0

,ftO 450

500 500

510 ,70

500 500

500 500 
500 1QO

4ftO 400

500 4«0 
490 400 
510 ,RO

10. .... 500 470

DAY

1 1 
2 1 
3 1
4 1 
5 1

6 1 
7 1 
8 1 
9 1 

10 1

11 1 
12 1 
13 1 
14 1 
15 1

16 1
17 1' 
18 1 
IS 1 
20 1

21 1 
22 1 
23 1 
24 1 
25 1

26 1 
27 1 
28 1 
29 1 
30 1 
31 1<

MONTH 1'

OCTOBER 

1AX MIN

1.0 12.0 
7.0 15.5 
?.5 14.5 
3.0 15.5 
7.0 14.0

3.0 15.0 
7.0 15.0 
>.5 13.5 
i.O 11.5 
>.5 13.5

b.5 15.0 
3.0 14.0 
3.0 14.0 
.5 11.5 

S.fl 9.5

3.0 12.0 
.0 10.5 
.G 10.5 
.0 11.5 
.0 13.0

.0 11.5 

.0 10.5 

.0 9.5 

.0 9.5 

.0 11.5

 0 13.0 
.0 11.5 
.0 11.0 
.0 11.0 
.5 11.0 
.0 12.0

500

500

::°o

490

,SO

4f>0

5,0

5?0

500 

5RQ

400

NOV

MAX

14.5 
13.0 
13.5 
12.0 
13.5

13.5 
13.5 
12.0 
13.5 
15.0

15.5 
14.5 
14.5 
13.0 
11.5

12.0 
14.0 
14.5 
13.0
10.0

11.0 
9.5 
11.0 
12.0 
11.5

11.0 
11.0 
11.0 
8.0 
9.0

15. s

,«0 50^ 500

4«0 510 500 
100 500 500

1,0 400 4ftO

,70

,90

500

500 4RO 4 fO 
500 47(1 ,70

EMBER DECEMBER 

MIN MAX MIN

12.0   

11.0       
13.0
8.5       
8.0

a!s
10. 0 S.O 3.5 
9.5 
9.5      

9.0 
8.5       
9.0      

510

570 

500

5,0 
500 
500

«,n

5,0 
5,0
s 70

,00

,90

,*P,

son

M 0

,on

JANUARY 

MAX MIN

.__

10.0 
8.5 
9.0 
6.5

(J.S 
9.0 
9.0 
9.5 
10.0

9.5 
10.0
9.0

...

8.0 
7.0 
6.5 
6.0 
5.0

5.5 
6.5 
5.5 
8.0 
8.5

8.0 
8.0 
8.0

,»o

^70

510
5,0

500 

5 1 O

5 1(1 

500

,00

,QM

500

S
 ,,

FEBRUARY 

MAX MIN

9.0 6.5 
6.5 4.5 
6.0 4.0 
10.5 6.0 
10.5 8.5

12.0 a. 5 
10.5 9.0 
9.5 8.5 
11.5 8.5 
10.5 8.0

10.0 7.0 
9.5 6.0 
8.5 5.0 
9.5 6.0 
10.5 6.0

11.5 6.5 
11.5 7.0 
10.5 6.0 
9.0 6.0 
6.5 10.0

11.0 7.0 
13.5 8.S 
13.0 8.0 
13.0 8.5 
11.0 7.0

8.5 5.5 
10.5 8.5 
11.5 6.0

,00

.,0

'.r,n

M 0

,00 

,QO

MAX

10.0 
11.5 
11.0 
10.0 
13.0

11.0 
11.5 
9.5 

11. b 
11.5

13.0 
12.0 
11.0 
10. b 
10. b

11.5 
13.0 
11.5 
14.0 
11.5

15.0 
12.0 
14.5 
12.0 
12.0

8.5 
13.0 
13.0 
12.0 
13.5 
13.5

4'"

,,,

luO

L7

MARCH 

MIN

9.5 
10.0 
9.5
8.5 
6.5

8.5 
8.5 
7.0 
7.0 
8.5

7.0 
8.5 
8.5 
8.0 
6.5

8.0 
8.0 

10.5 
9.0

9.0 
10.5 
10.0 
9.5
9.0

7.0 
8.0 
6.5

8.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04106300 PORTAGE CREEK NEAR KALAMAZOO, MICH. Continued

TEMPERATURE (°C> OF WATER , KATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

APRIL

DAY

1
2
3
4
5 

6
7
e
9

10

11
12
13
14
15

16
17
16
19
20
21
22
23
24 
25

26
21
28 
29
30 
31

MONTH

LOCATION

MAX

11.0
10.0
12.0
13.5
13.5 

10.0
14.0
15.0
14.0

11.0
13.5
11.5
16.5
18.0

16.0
18.0
13.5
12.0
13.5

13.0
16.0
18.5
19.5 
19.5

20.5
21.0

23.0
21.0

23.0

DRAINAGE AREA.   1,248 

PERIOD OF RECORD.   Ch

EXTREMES

Wate 

Period
Spec

Au 
Wate

REMARKS.
May

.   1969-70:

of record:
ific conducta
g. 3, 1970.

MIN

7.0
4.5
8.0
8.0

8.5
7.0
8.0
8.5

9.0
9.0
9.5

10.0
10.5

IZ.O
11.5
11.0
9.5
9.5

10.0
10.0
13.0
14.0

14.0
15.0

17.0
18.5

4.5

sq

nee:

DATE

OCT.
21..

FEB.
19..

OCT.
21..

FEB.
19..

 

.

 

MAY JUNE JULY AUGUST SEPTEMBER

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

20.0 17.0 20.5 19.0 26.0 20.5 25.0 20.5 21.
16.5 14.0 20.0 18.0 25.5 21.0 24.0 19.0 20.
19.0 12.0 20.5 15.5 25.0 20.5 23.5 20.0 21.
20.0 14.5 21.0 15.0 21.5 IB. 5 21.0 18.0 21.

19.0 12.0 22.0 16.5 22.0 16.5 22.0 18.0 20.
19.0 13.0 23.5 16.5 23.5 18.0 23.0 18.5 22.
23.0 15.5 24.5 18.0 21.0 19.0 22.0 19.0 22.
21.0 16.5 24.5 18.0 20.5 18.0 23.0 19.0 22.

20.5 16.5 24.5 18.5 23.5 18.0 23.0 19.0 20.
16.5 16.5 25.5 19.5 24.5 19.0 21.5 19.5 18.
18.5 15,5 23.5 19.0 24.0 19.5 23.0 18.5 18.
15.5 14.5 24.0 18.0 24.5 20.0 23.5 19.0 15.

21.5 le.5 23.5 20.0 23.0 19.5 20.

23.0 18.5 24.0 18.5 23.5 20.5 19.
25.0 20.0 23.5 18.5 23.0 18.5 18.
24. 0 20.0 21.0 19.5 20.5 18.5 19.
21.5 18.0 19.5 17.0 21.5 20.0 18.
19.5 16.0 18.5 17.0 23.5 19.5 18.

19.5 16.0 20.5 16.0 21.5 18.5 21.
24.0 18.0 22.0 16.0 21.5 16.0 19.0 16.5 21.
20.5 19.0 24.0 17.0 19.5 17.0 20.0 15.5 19.
22.0 18.0 21.0 18.5 20.5 18.0 20.5 16.5 20. 
21.0 19.0 23.0 16.0 23.5 19.0 21.5 17.0 19.

20.0 15.5 19.5 16.5 23.5 19.5 23.0 18.5 16.
20.5 15.5 22.0 15.5 24.0 20.0 23.0 19.0 16.

24.0 16.5 25.0 18.5 24.0 20.5 21.0 19.0 15.
22.0 18.5 ^6.5 20.5 23.0 20.5 23.5 19.5 15. 
20.5 19.0       25.0 20.5 21.5 18.5

Z6.5 is.o 26.0 16.0 25.0 15.5 22.

04106770 KALAMAZOO RIVER NEAR COOPER CENTER, MICH.

ni.

Uinimum, 2.0°C Dec. 25, 26, Jan. 2, 4, 5, 18, 19.

Maximum recorded, 830 micromhos Jan. 28, 29, 1970; minimum recorded, 410 micro

» 0

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 19TO

DIS-
DIS- SOLVED

TOTAL SOLVED MAG- PO-
TOTAL MAN- CAL- NE- TAS-

DIS- SILICA IRON GANESE CIUM SIUM SODIUM SIUM
TIME CHARGE (SI02) (FE) (MN) (CA) (MG) (NA) (K)

1300 1200 12     79 21 17 3.0

1330   7.3     89 21 26 1.4

DIS-
DIS- SOLVED DIS-

ALKA- SOLVED SOLIDS SOLVED
BICAR- CAR- UNITY CHLO- FLUO- (RESI- SOLIDS
BONATE BONATE AS SULFATE RIDE RIDE NITRATE DUE AT (TONS
(HC03) (C03) CAC03 (S04) (CL) (F) (N03) 180 C) PER

260 0 213 59 28 .2 4.9 356 .48

276 0 226 63 40 .3 5.8 389 .53

OIS- NON- SODIUM SPECI-
SOLVED CAR- AD- FIC COLOP
SOLIDS HARD- BONATE SORP- COND- (PLAT-
(TONS NESS HARD- PERCENT T10N UCTANCE PH INUM-
PER (CA.MG) NESS SODIUM RATIO (MICRO- COBALT

5 18.
5 16.
5 19.
5 19.
0 18. 

0 18.
0 19.
0 20.
0 18.

0 15.
5 15.
0 15.
0 14.
0 15.

0 16.
0 15.
0 16.
5 14.
0 15.

5 17.
0 9.
0 6.
0 7.

0 5.
0 4.
0 4. 
0 12.
5 13.

0 12.

ug. 3.

mhos

rd

5
0
5
5
5 

0
0
0
0
5 

5
5
5
5
0

5
5
5
5
5

0
0
5
0

5
0
0 
0
5

0

DATE DAY) (MG/L) (MG/L) MHOS) (UNITS) UNITS)

OCT.
21.

FEB.
19.

.. 1150 284 70 11 .4 607 7.1 15

309 82 15 .6 680 7.0 0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04106770 KALAMAZOO RIVER NEAR COOPER CENTER, MICH. Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY 

1
2
3 
4 
5

6 
7 
S 
9 

10

11 
12 
13 
14 
IS

16 
17 
IS 
19
20

21 
22
23 
24 
25

26 
27 
28 
29 
30 
31

TH

AY

1 
2 
3

5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23
24 
25

26 
27 
28 
29 
30

OCTOBER 

MAX MIN

MAC 

560

5TO 
540

540 
530 
530 
510

480 
450 
430 
440 
460

610 
630 
630 
7bO 
700

530 
520 
520 
520 
520

520 
520 
530 
560 
570

APRIL 

MIN 

540

530 
530

520 
520 
510 
500

450 
430 
430 
430 
440

460 
490 
500 
490 
490

510 
520 
520 
520 
520

510 
510 
520 
530 
550

NOVEMBER 

MAX MIN

MAX 

570

550 
560

570 
590 
600

610 
610 
580 
580 
530

520 
510 
500 
510 
520

530 
530 
530 
530 
540

540 
520 
520 
520 
520

MAY 

MIN 

550

550 
540

570 
560 
590

590 
530 
550 
520 
520

510 
500 
490 
500 
510

500 
520 
520 
530 
530

520 
510 
510 
510 
520

DECEMBER 

MAX MIN

JUNE 

MAX 

540

530 
540

550 
540 
570

570 
580 
570 
550 
540

550 
550 
540 
550 
540

560 
540 
540 
540 
540

540 
520 
520 
540 
560

MIN 

480

520 
530

540 
540
540

570 
570 
550 
510 
510

530 
540 
530 
520 
540

480 
520 
530 
510 
510

440 
510 
510 
510 
540

JANUARY 

MAX MIN

700

710 
710 
710 
710 
730

740 
740 
830

710

MAX 

560

510 
510

580 
560 
560

560 
540 
540 
540 
540

570 
600 
590 
570 
570

520 
520 
530 
540 
540

550 
560 
560 
540 
530

650

670 
670 
680 
680 
640 £

670 « 
680 t 
670 (.

620

FEBRUARY 

*AX MIN

b60 630 
350 610 
350 620 
550 610 
no 640

730 670 
f20 650 
00 650

10 660 
00 670 
10 680 
10 670

80 600 
20 680
20 660

80 640

80 650 
00 660 
90 670 
90 670 
70 640

50 630 
50 630 
40 610

..

JULY 

MIN f 

550 5

480 5 
500 S

AUGUST 

AX MIN

40 530 
30 520 
20 410 
60 520

MARCH 

MAX M1N

630 600 
660 610 
660 640 
640 600 
700 590

690 960 
660 520

::: :

...

I.

-

630 600

620 600 
600 580 
590 560 
590 580 
590 570

560 530 
560 540 
550 520 
550 530 
540 520 
560 530

SEPTEMBER 

MAX MIN

500 580 560       
530 580 570       
510 600 570      

560 580 530      

540 620 590       
520 620 570       
520 610 580       
520 610 580       
530 600 580      

540 580 570       
580 620 570       
570 630 620       
500 640 610 -       
500 650 610 -     

510

520 
530

--

:: :::
...

...

-

"

__



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04106770 KALAHAZOO RIVER NEAR COOPER CEHTEH, MICH. Continued

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

NOVEMBER DECEMBER JANUARY FEBRU, 

IN MAX MIN MAX MIN MAX MIN MAX

20.0
21.0
22.0
22.0
21.5

21.0
21.5
20.5
19.0
19.5

19.0
17.5
6.5
6.5
5.5

5.0
4.5
3.5
2.0
3.0

13.0
13.0
11.5
11.0
11.0

11.0
11.5
11.5
11.5
11.5
\y .r\

19.5
20.0
20.0
20.5
19.5

19.0
20.0
19.0
18.5
18.0

17.5
15.5
15.5
15.5
14.5

14.0
13.0
12.0
11.5
11.5

12.0
11.5
10.5
10.0
10.5

10.0
10.0
11.0
10.5
10.5 
1 n _ a

12.0
11.5
11.5
11.5
11.5

11.5
11.5
11.5
11.0
11.5

12.5
12. b
11.5
10.5
9.5

7.0
8.5

10.0
10.0
8.0

6.0
5.0
5.0
6.0
6.5

6.5
6.5
  

11.0
10.5
10.0
10.5
10.0

10.5
10.5
10.5
10.0
10.0

11.5
11.0
10.5
9.5
7.0

5.5
5.5
8.5
B.O
5.5

4.5
4.0
4.0
4.0
5.5

6.0
4.5
  

  
  
.__
  
  

  
  
...
  
  

__
...
  
  
  

__
  
  
...
5.0

3.0
4.5
4.5
4.0
3.5

2.5
3.5
3.5
4.0
4.5

  
...
  
  

  
  
...
  
  

__
...
  
  
  

__
  
  
_..
3.0

3.0
2.5
3.0
2.5
2.0

2.0
2.5
2.5
2.5
4.0

4.0

2.5
3.0
2.5
4.5

5.0
5.0
4.0
4.5
5.0

4.0
4.0
4.5
4.5
5.0

6.0
6.0
3.5
J.5
3.5

4.0
4.5
4.5
4.5
5.0

5.0
5.0
5.5
5.5
4.5

2.5
2.0
2.5
2.0
2.0

4.0
4.0
3.0
3.5
3.5

2.5
3.0
3.5
3.5
4.5

5.0
3.5
2.0
2.0
3.0

3.0
3.0
3.5
3.5
3.0

3.5
4.0
4.0
4.0
4.0

4.0
3.5
3.5
4.0
6.0

6.0
5.5
5.0
5.0
5.5

5.5
5.0
5.0
5.0
4.5

5.5
6.0
6.5
5.5
4.0

4.5
5.0
6.0
7.5
7.5

6.0
6.0
6.0

3.5
3.0
3.0
2.5
4.0

4.0
4.0
3.5
3.0
4.0

4.5
4.0
4.5
4.5
3.0

3.0
5.0
S.O
4.0
3.5

4.0
4.5
3.S
6.0
5.5

5.0
6.0
4.5

5.0 
5.5 
6.0 
6.0 
6.5

6.5 
5.5 
5.0 
4.0 
4.5

5.5 
5.5 
5.5 
5.5 
5.5

7.0 
8.0 
8.0 
B.O 
8.0

8.5 
8.5 
8.b 
8.5 
8.0

7.5 
6.0 
6.5 
6.5 
7.5 
9.0

3.5 
4.0 
5.0 
5.5 
5.0

5.0 
5.0 
4.0 
3.0

3.5
4.5 
4.5

7.5 
7.0 
7.0 
7.0 
7.5

4.5 
S.O 
5.5 
5.S



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04111000 GRAND RIVER NEAR EATON RAPIDS, MICH. 

LOCATION.--Lat 42°32'05", long 84°37'25", in NEj sec.26, T.2 N., R.3 W., Eaton County, temperatur
gagi
Rap

ral days during Dec

DRAINAGE AREA.--661 sq mi.

PERIOD OF RECORD.--Water temperatures: October 1963 to September 1970.

EXTREMES.--1969-70:
Water temperatures: Maximum, 26.5°C July 3; minimum, freezing point 

February.

Period of record:
Water temperatures: Maximum, 35.0°C Aug. 2, 1964; minimum, freezing point on many days during

REMARKS.--No temperature re 
range 3.5°C to 8.5°C; D

r periods. 

Dec. 6,

TEMPERATURE ( °C ) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER JANUARY 

MAX MlN MAX MIN MAX MIN MAX MIN

---    ...       0.5 0.5

FEBRUARY 

4AX f

2.0
2.0 
2.0

2.0 
2.0 
2.0

4.0 
3.5 
3.5 
3,5 
3.5 
3.5

2.0 
1.5 
1.5

1.5 
1.5
2.0

1.0 
3.0 
3.5 
1.S "i.5

3.5
3.5
3.0
4.0
4.0

4.5
4.5
5.5
7.0
7.0

7.0
8.0
8.0
8.0
9.0

9.5
10.5
10.5
10.5
10.0

9.5
10.0
11.0
13.0
14.0

15.5
17.0
17.0

19.0

3.5
3.0
2.0
3.0
3.5

4.5
4.5
5.0
6.0
7.0

7.0
7.0
8.0
8.0
8.0

9.0
9.5

10.5
10.0
9.5

9.5
9.5

10.0
11.0
13.0

4.0
5.5
7.0

9.0

19.0
19.0
16.5
16.5
16.5

16.0
16.0
17.0
18.0
18.0

18.5
18.5
18.0
16.0
16.5

15.5
15.5
16.0
17.0
18.5

20.0
20.5
20.5
20.5
20.0

19.5
18.5
18.0

17.5

19.0
16.5
15.0
15.0
15.0

15.0
15.0
15.0
17.0
18.0

18.0
18.0
16.0
15.0
14.5

15.5
15.0
15.0
16.0
17.0

18.5
20.0
20.5
20.0
19.5

18.5
18.0
17.0

17.0

17.5
17.5
17.5
17.0
1B.O

19.0
20.0
21. 5
22.0
23.5

24.5
24.5
23.5
22.5
21.5

22.5
24.0
24.0
23.0
22.0

21.0
20.5
21.5
21.5
22.0

22.0
19.5
19.5

23.5

17.0
17.5
17.0
16.0
16.5

17.0
18.0
19.5
20.5
22.0

22.5
23.5
22.5
21.0
21.5

21.5
22.5
2?. 5
22.0
20.5

20.5
19.0
19.5
20. S
20.0

19.0
17.5
19.0

20.5

26.0
26. n
26.5
24.0
24.0

23.5
23.5
23.5
22.0
?1.5

22.0
24.0
24.0
24.5
25.0

25.0
25.0
25.0
24.0
22.5

20.5
20.0
20.0
20.0
21.0

23.0
24.0
24.5

25.0

23.5
25.5
25.5
24.0
22.0

21.5
21.5
22.0
21.5
21.5

21.0
21.5
23.0
24.0
24.5

23.0
23.5
24.0
22.5
20.5

18.5
19.0
19.5
19.5
20.0

21.0
23.0
24.0

25.0

26.0
?5.5
25.0
24.0
23.0

23. a
23.0
23.5
23.5
24.0

24.0
25.0
25.0
24.5
24.5

25.5
24.5
24.0
22.5
23.0

23.0
22.0
21.0
21.0
22.0

22.5
23.0
23.0

23.0

25.0
24.5
24.0
23.0
22. 0

21.5
21.5
22.5
22.5
23.0

21.5
23.0
23.0
23.0
23.5

24.0
22.5
22.5
22.5
22.0

20.0
20.5
20.0
20.0
20.0

21.0
21.0
22.0

21.0
19. q

20.0
?0.5
20.5
?1.0
22.5

21.5
22.0
22.0
21.5
21.5

19.5
19. n
17.5
16.0
16.0

16. b
16.5
16.0
17.0
17.0

19.0
19.0
19.0
18.5
18.5

18.0
17.5
16.5

13.5

18.5
17.0
20.0
?0.0
19.5

20.0
20.0
22.0
19.5
19.0

16.0
16.0
16.0
14.5
14.5

15.5
IS. 5
16.0
16.0
17.0

17.0
19. n
1ft. 5
18. S
17.5

17.5
16.5
15.0 
13.0
13.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04113000 GRAND RIVER AT LANSING, MICH.

LOCATION.
gagin

m from Cedar

DRAINAGE AREA.   1,230

PERIOD OF

EXTREMES.
Water

Period

dur

RAY

1
2 
3
4
b

6
7
a
9

10

11
12
13
14
15 

16
17
Ib 
19
20 

21
22 
23
24 
25

26
27
28
29
30
31

MONTH

RECORD.   Wa

 1969-70:
temperature

of record:

River,

sq ml,

ter tern

s: Max

and at m

approxim

peratures

imum, 31.

TEMPERATURE I

OCTOri

( AX

25.0
2b.O 
2b.O
24.5
23. b

23."
23.5
23.5
24.0
22.0

23.0
21.0
21.0
21.0
19.5 

18.5
18. b
16.5 
15.0

17.0
17.0 
15. S
15.0 
15.5

13. b
14. b
15.5
14.5
15.5
15.5

25.0

ER

MIN

?2.0
24.0 
24.0
23.5
21.5

21.5
22.0
21.5
21.5
21.5

21.0
19.5
19.5
19.0

18.0
16.5
14.5 
14.0
14.5 

16.0
lb.0 
13.5
13. S 
13.5

11.5
l.S
4.5
3.0
4.5
4.5 

11.5

APRIL

DAY

1
2
3

b 

6
7
8
9

10

11
ia
13
14
Ib

16
17
Ib
19
20

21
22
23
24
25

26
27
aa
29
30 
31

MAX

6.0
7.0
5.5

6.1) 

6.0
6.d 
B.O
9.0
9.0

9.-1

8.5
9.b

10.5

11.0

12.0
11.5
10.0

10.0
10.0
11. b
13.5
14. b

16.0
18. b
19.0
20.0
20.5

MIN

7.0
5.5
5.0

5.5 

6.0
5.5
6.0
B.O
8.5

8.0
B.O
a. 5
9.0

10.5

11.5
10.0
9.5

9.5
9.0
10.0
11.5
14.0

15.0
16.0
18.5
19.0
20.0

NOVE

MAX

15.0
13.5 
13.0
14.0
14.5

13.5
14.0
13.0
11. b
13.0

14.0
13.5.
13.0
12.0
11.5 

9.5
9.0

10.0

6.0
5.0
4.0

5.0

5.5
5.0
4.0
4.0
4.0

15.0

lie 152

ately.

: Octo

O'C Aug

8.

°CI OF

MbtK

MIN

13.0
11.5 
11.5
11.5
13.5

11.5
ia.o
10.5
10. 0
10.0

13.0
11.5
11.5
11.0

7.0
7.0

8.0

4.5
4.0

3.5 
4.5

4.5
3.5
3.5
3.0
3.5

J.O

MAY

MAX

20.5
?0.0
17.0

17.0 

17.0
17.0 
19.0
19.5
19.5

20.5

20.5
20.0
IB.b

18.0

18.0
20.0
21.0

21. b
22.0
23. b
22.0
22.0

22.0
21.5
20.0
21.0
21.0

MIN

20.0
17.0
16.0

15.5 

15. b
15. b 
17.0
18.5
19.5

19.5
20.0 
19.5
16.5
16.0

16.5

16.0
18.0
19. S

20. b
23.0
23.0
21.0
21.5

21.0
21.0
20.0
19.5
21.0

her 1963 to

. 16; minimu

WATER, HATER

DECE"

MAX

4.5

6.0
6.0
B.O

6.0
5.5
6.b
7.0
6.5

6.5
6.0
6.0
5.0
5.0 

6.0
7.0
6.0 
6.0

4.5
5.0

5.5

5.0
4.5
5.0
6.0
7.0
7.0

6.0

Septem

m, 1.5

YEAR

BEP

MIN

4.u

5.0
5.0
S.b

5.5
4.5
4.5
6.0
6.b

6.0
6.0
5.0
4.0

S.b
6.0

5.0

3.5
4.b

4.5
4.5

4.0
4.0
4.0
4.0
6.0
S.O 

3.b

JUNF

MAX

23.0
23.0
22. b

21.5 

21.5
22.5 
24.5
2b. 0
26.0

27.0
27.5 
27.0
22.0
22.0

23.0

24.0
23.0
21.0

20.5
21.0
22.0
22.5
22.5

22.0
21.0
21.0
22.5
25.0

MIN

21. b
22. b
21.0

21.0

21. b 
22. b
24.0
25. b

26.0

21. b
21. b
22.0

22.0

23.0
21.0
20. S

20. b
20.5
21.5
22.0
22.0

20.5
21.0
21.0
21.5
22.5

ber 1964, October 1

"CMar. 7.

J66 to Sept

using, 2

mber 1970

jrder at

OCTOBER 1969 TO SEPTEMBER 1970

JANUARY

M6X MIN

5.5 4.5

5.5 <«.S
5.0 4.0
5.5 3.5

7.0 5.0
7.0 6.0
6.0 5.0
7.0 5.0
7.0 5.5

5.5 5.0
6.0 4.5
6.0' 5.5
7.0 5.5
7.0 6.5 

8.5 6.5
8.5 5.5

5.0 3.5

6.S 5.5
8.0 S.5 
8.5 5.0
7.0 5.5 
6.0 5.5

6.0 5.5
8.5 6.0
8.0 6.5
8.5 6.0
6.5 5.5
6.0 3.5 

8.5 3.5

JULY

MAX MIN

26. b 25.0
27.5 25. 5
28.0 27.5

26.5 25.5 

26.5 26.0
27.5 26.5 
27.5 26.5
26.5 26.0
26.0 25.0

25.0 24.5
25.0 24. S 
25.0 25.0
26.0 2b.O
27.0 26. S

27.0 27.0

27.0 27.0
27.0 26.5
26.5 26.0

26.0 25.0
25.5 25.5
25.5 25.5
25.5 25.5
25.5 25.5

26.0 25.5
27.0 26.5
28.0 27.0
29.0 28.0
29.5 28.0

FEBRUARY

MAX

3.5

3.5
3.5
4.0

5.0
5.0
4.0
3.5
4.5

4.5
4.5
4.5
4.0
4.0 

4.5
6.0

6.5 
6.0

5.5
4.0 
5.0

5.0

S.n
5.0
5.0
  -
  

6.5

MIN

3.n

-S.O
3.0
3.5

4.0
4.0
3.5
3.5
3.5

4.0
4.0
3.S
3.5
3.5 

3.5
4.5
S.b 
5.0 
5.5

4.0
4.0

4.0

4.5
4.5
4.5
  
  

2.0

AUGUST

MAX

30.0
30.5
30.0

29.5

29.0 
29.0
29.5
29.0

29.5

30.5
30.0
30.5

31.0

30.5
30.0
29.5

29. b
29.5
28.0
27.5
28.0

28.5
28.0
28.5
28.5
27.5

MIN

30.0
30.0
30.0

29.0

29.0 
29.0
29.0
29.0

20.0

30.0 
30.0
30.0
30.5

30.5

30.0
29. S
29.0

29.0
28.0
27.5
27.0
27.5

28.0
28.0
28. n
27.5
27.0

MARCH

MAX

4.5 
S.S
6.0
S.b
4.0

3.U
2.0
2.0
3.0
3.0

3.b
3.5
4.0
4.0
3.5

5.0
5.5
6.0 
6.5

7.0
6.0

7.0

7.0
6.0
5.0
5.5
6.0 
7.0

7.0

SEPTE*

MAX

26. S
?6.0
25.5

27.0

27.0 
27.0
27.0
26.5

25.5
24.5 
24.0
23.0
21.0

22.0

21.0
21.5
21. S

22.0
22.0
22.0
21. b
21.0

21.0
21.0
19. b
18. b
18.0

MIN

4.0

b.5
4.0
2.0

2.0
1.5
2.0
2.0
3.0

3.0
3.0
3.5
3.5

3.5
4.5 
5.5
6.0 
6.5

6.0
5.5

6.5 
6.5

6.0
5.0
5.0
5.5
5.0 
6.0

1.5

PER

MIN

25. 5
25.5
25.5

26. b

26.5 
26.5 
26.5
26.5
26.0

24. b
24.0 
23.0
21.5
20. b

20.5

21.0
21.1)
21.5

21.5
21.5
20.5
21.0
20.?

20. S
19. b
18.5
18. n
17.5



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04121500 MUSKEGON RIVER AT EVART, MICH. 

LOCATION.--Lat 43°53'57", long 85°15'19", in NWjNEj sec.3, T.17 N., R.8 W., Osceola County, tempe

from Twin Creek, am 

DRAINAGE AREA.--1,450 s 

PERIOD OF RECORD.--Wate

n, 26.0°C July 31; minimum, fr any days during Ja

REMARKS.--I

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

NIIV DEC JAN FFR



60 STREAMS TRIBUTARY TO LAKE MICHIGAN

04121900 LITTLE MUSKEGON RIVER NEAR MORLEY, MICH. 

LOCATION.--Lat 43°30'09", long 85°20'33", in SWjSWj sec.24, T.13 N., R.9 W., Mecosta County, temperatu
at ga

rd Dam, and 5.2 miles east of Morley. 

DRAINAGE AREA.--138 sq mi.

PERIOD OF RECORD.--Water temperatures: November 

EXTREMES.--1969-70:

1966 to September 1970.

REMARKS.--In

TEMPERATURE <°C> OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

NOV HEC JAN FER



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04122500 PERE MAEQUETTE RIVER AT SCOTTVILLE, MICH.

LOCATION.--Lat 43°56'42", long 86°16'43", in NW^NWj sec.19, T.18 N. , R.16 W., Mason County, temperatu

from India Creek, and 5.6 miles downstream from Big South Branch. 

DRAINAGE AREA.--709 sq mi.

PERIOD OF RECORD.--Water temperatures: May 1968 to September 1970. 

EXTREMES.--1969-70:

Period of record:
Water temperatures: Maximum, 
days during winter periods.

REMARKS.--Complete ice cover duric

TEMPERATURE <°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT NfW DEC UN FhR

1R.5 
15.5 
15.5 
lf.,5



62 STREAMS TRIBUTARY TO LAKE MICHIGAN

04123500 MANISTEE RIVER NEAR GRAYLING, MICH. 

LOCATION.--Lat 44°41'35", long 84°50'50", in SWjNWj sec.31, T.27 N., R.4 W. , Crawford County, temperature recorder

Goose Creek, and 6.8 miles northwest of Grayling. 

DRAINAGE AREA.--159 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1968 to September 1969 (periodic). 
Water temperatures: May 1957 to September 1970,

EXTREMES.--1969-70:
Water temperatures: Maximum, 20.5°C June 17, 30, July 1, 2; minimum, freezipg point on many days during January 

and February.

Period of record:
many days during winter periods.

REMARKS.--Re

TEMPERATURE (°C) DF WATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

2.0 
2.0 
3.0 
3.0

2.0
1.5 
1.5 
0.0 
0.0

fl.O 
fl.O 
S.O

S.O 
6.0 
5.0 
6.0
6.5

0.0 
1.5 
1.5 
1.5 
1 .0

1 .0 
1.5 
0.0

5.0 
5.0 
5.5 
6.0

5.5 
5.0 
3 .0

3.0 
3.0 
3.5 
5.0 
5.0

0.5 
0.5 
0.5

0.5 
0.5 
0.5 
0.5 
0.5 
0.5

0.0 
0.0 
0.0 
0.5 
0.5 
0.5

3.0 
1.0 
2.5 
1.0 
2.0 
2.5

2 5.0 3.0 12.5 fl.5
3 5.5 2.5 10.0 6.0
4 6.0 4.0 13.0 9.0
5 6.0 3.5 12.5 8.0
6 5.5 4.5 10.5 6.0

7 7.5 4.0 11.5 «.0
B B.5 6.0 13.5 10.0
9 «.0 5.0 13.5 12.0
0 6.0 4.0 13.5 12.0
1 7.5 4.0 13.0 10.5

2 8.0 5.0 11 .0 9.5
3 B.O 5.0 11.0 9.0
4 9.0 5.5 9.0 7.5
5 9.5 6.5 9.0 7.5
6 9.5 7.0 9.0 9.0

7 7.0 6.0 11.5 B.5
« 7.0 6.0 15.0 9.0
9 7.0 5.0 16.0 2.5
0 6.0 5.0 15.0 1.5
1 5.0 5.0 16.0 1.5

2 6.5 4.5 16.0 3.0
3 9.5 6.5 16.0 1.5
4 9.5 7.5 15.0 0.5
5 1.5 7.5 11.5 9.5
6 2.0 10.5 11.5 9.0

7 3.5 10.0 11.0 B.O
B 5.0 11.5 11.0 9.5
9 7.0 12.0 15.5 9.0
0 7.0 14.5 15.5 14.0
1     15.5 13.5

5.0 10.5
4.0 9.0
5.5 10.5
6.5 11.5
6.0 12.0

fl.O 12.5
9.0 14.0
fl.O 14.0
fl.5 14.0
fl.O 14.5

7.0 14.5
6.0 12.5
4.5 12.5
6.5 11.5
6.5 13.5

0.5 14.5
0.0 15.0
5.0 11.5
4.0 9.0
5.5 11.0

5.5 11.0
7.5 13.0
7.0 13.5
5.0 10.5
5.0 11.5

5.5 11.0
5.0 11.5
9.0 13.0
0.5 16.0
 

0.5
0.0
6.0
7.0
7.5

9.5
fl.5
4.5
5.0
7.5

fl.5
fl.O
7.0
B.O
fl.5

9.5
fl.O
6.5
3.5
6.0

8.0
7.0
6.5
fl.5
a. 5

fl.5
fl. 5
8.5
7.0
9.5

5.5
6.0
2.0
1.0
2.5

4.0
5.0
3.0
3.0
3.5

5.0
5.0
5.0
5.0
4.0

5.0
4.0
3.5
1.5
0.5

3.0
3.5
4.0
3.0
4.5

5.0
4.5
6.5
5.0
5.5

fl.O
7.0
5.0
6.0
7.0

7.0
fl.O
7.0
6.5
6.5

7.0
7.5
B.O
7.5
7.5

6.5
5.5
6.0
6.5
5.5

4.0
3.5
4.5
5.0
6.5

5.5
3.0
?.o
?.o
2.5

3.5
3.5
0.5
1.5
2.0

3.0
3.5
3.5
3.5
4.0

3.5
4.0
4.5
4.5
4.5

3.0
2.5
2.5
4.5
1.5

1.0
1.0
2.0
1.5
?.5

1.5
2.0
9 .5
9.5
9.5

4.0
3.0
6 .5
6.5
6.5

6.5
7.5
6.5
6.5
3.5

3.5
3.5
1.5
0.5
2.5

2.0
1.0
2.0
4.5
5.5

5.5
4.0
4 . 0
4.0
3.5

1.0
9.5
9.5
8.5
 

1.0
1.0
3.0
4.0
3.5

5.5
6.5
3.5
3.5
1 .0

1.5
1.5
0.5
0.5
0.5

0.5
0.5
0.0
1.5
4.5

4.0
2.0
2.0
3.5
1.0

9.5
9.0
7.5
B.O
 



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125200 PINE RIVER NEAR LUTHER, MICH.

LOCATION.--Lat 44°06'46", long 85°41'00", in SEjNEj sec.24, T.20 N., R.12 W., Lake County, at walker Bridge 5 mile 
north of Luther.

DRAINAGE AREA.-.194 sq mi.

PERIOD OF RECORD.--Sediment records: mber 1967 to September 1970 (discontinued).

EXTREMES.--1969-70:

June 27 to July 2.
Sediment discharge: Maximum daily, 478 tons Apr. 9; minimum daily, 0 tons on several days in January, June 27 

to July 2.

Period of rd:

uary, June 27 to July 2, 1970. 

June 27 to July 2, 1970. 

REMARKS.--Data analyzed and compiled by Forest Service, U.S. Department of Agriculture, North Central Forest Exper

SUSPENDED-SEDIMENT DISCHARGE, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTCBER NOVEMBER DECEMBER

I
2
3
4
5

6
7
3
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
3
q
0
1

MEAN

152
146
144
1*2
142

144
152
156
152
150

219
250
333
441
340

2*8
248
266
233
413

489
450
365
2H2
241

219
216
?12
198
189
187

MEAN MEAN 
CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT

13
12
11
10
9

q
9
9
9
9

25 1
30 2
73 6
53 6
19 1

26 1
26 1
26 I
15
65 7

41 5
BO 9
40 3
6
6

27 1
27 1
27 1
27 1
27 1

. 7

.3

.8

.5

.5

.7

.8

.7

.6

.0

.(,

.9

FSI (MG/L) (TONS 

06 55
14 55
06 55
23 70
75 70

41 40
12 30
9 24
8 24
8 24

8 24
8 30
9 30
8 30
8 30

7 30
8 30
3 50
1 87
96 50

27 30
09 25
00 23
98 23
04 23

14 23
04 23
80 33
89 33
78 33

'DAY! 

1
2
1
2
2

6
7
3
2
2

2
5
5
5
5

4
5
1
4
0

8
4
2
2
3

3
3
6
7
6

55 28

MEAN
DISCHARGE 

ICFSI

MEAN 
CONCEN 
TRATION 
(MG/C)

SEDIMENT
DISCHARGE
(TCJNS/DAYI

5.6 
5.5 
5.4

5.4 
5.0 
5.0 
5.0 
5.0 
5.0

154
154
156
156
158

158
158
156
156
154

154
154
154

154
154
154
146
146

146
146
146
146

150
150
162

5.5 
5.5 
5.5

5,5 
5.5
5.5

158
166
160

156
154
152
150
150

150
150
150
150
150

2.8 
2.8 
2. 8 
3.1 
3.5 
3.5

3.4 
3.6 
3.5 
3.4 
3.4

2.9 
2.9 
2.9 
2.8 
2. 8

2.8 
2.8 
2.8
2.8

2.8 
2. 8 
2.7 
2.7 
2.7

2.7
2.7 
2.7

2.7 
2.6 
2.6

138
138
138
180
209

196
191
189
189
178

174
170
164
158
152

138
138
146
154
178

200
219
223

223
191
204
174
178
187

6.2

e.o
8.6 
9.2

11. 8
12

7.7 
9.4 
5.6 
5.8 
6.1



STREAMS TRIBUTARY TO LAKE MICHIGAN

04125200 PINE RIVER NEAR LUTHER, MICH.--Continued 

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY
1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
23
29
30
31

TOTAL

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

25
27
28
29
30
31

TOTAL

TOTAL

MFAN

(CFSI

1R7
178
I S2
192

232
250
397
619
526

414
41 1
318
379
379

374
374
338
3?8
1'B

416
363
328
310
264

?35
2?3
214
204
?1 4
-

9450

126
124
122
122
124

122
118
156
170
142

132
124
126
13?
140

138
136
132
128
132

126
122
122
122
122

20
26
24
24
26
24

4004

APRIL 
MEAN 

CONCEN- SEDIMENT

(MG/ 1 (TONS/CAYI 
2 5.9
2
t,
t,
6

16
25

115
289

93

55
47
59
59
65

65
48
44
40
40

76
66
66
75
55

45
35
35
35
35
--

--

JULY

0
0
6
6
6

6
6

17
33
15

10
7
7
7
7

7
15
15

5
5

2
0
0
0

10

0
4
1
1
1
1

--

6.1
7.7
7.9
7.9

10
17

123
478
132

60
52
62
60
67

66
48
40
35
37

85
65
5S
63
39

29
21
20
19
20
--

1741.5

0
0
2.0
2.0
2.0

2.0
1. 9
7.2

15
5.8

3.6
2.3
2.4
2.5
2.6

2.6
5.5
5.3
5.2
5.3

4.1
3.3
3.3
3. 3
3.3

3.2
4.3
3.7
3.7
3.7
3.7

115. 3

DISCHARGE FOR YEAR (CFS-OAYSI

PARTICLE-SIZE DISTRIBUTION OF

TIME
DATE

OCT.
an... iS4o

JSN.
19... 0900
36... 0940

FEB.
03... 0930
09... 0915

JUNE
03... 1035
03... 1530

DIS 
CHARGE
(CFSI

464

150
146

166
150

755
741

MEAN 
MEAN C3NCEN- SEDIMENT MEAN

(CFSI ( 
264
278
232
209
200

187
178
174
174
174

174
182
204
219
219

219
204
191
185
182

130
leo
178
189
238

241
202
185
178
172
162

6154

A

124
124
124
122
118

118
118
118
116
116

116
116
116
116
114

112
112
112
120
124

118
lie
il"
UK
11R

116
116
116
116
113
118

3646

55
75
77
77
77

77
77
60
60
60

60
60
60
60
41

41
41
4
4
< 

4
4
4
4
*

60
60
60
55
53
59

--

JGUST

11
I 1
11
11
11

11
10
10
10
10

10
10
10

5
1

16
16
16
16
16
16

"

SUSPENDED SEDIMENT, WATER

SUS
PENDED

PENDED MENT
SEDI- DIS- 

MENT CHARGE
(MG/LI (T/DAYI

73 90

16 6.5
7 2.B

8 3.6
7 2.8

163 33Z
116 332

SUS.
SED.

SIEVE
DIAM.

THAN
.063 MM

43

35
14

13
43

33
35

39
56
48
43
42

39
37
2«
28
2*

28
29
33
35
24

24
23
21
20
20

20
20
20
21
31

39
33
30
26
25
26

936

3.7
3.7
3.7
3.6
3.5

3.5
3.2
3.2
3.1
3.1

3.1
3.1
3.1
2.2
2.2

2.1
2.1
2.1
2.3
2.3

2.2
2.2
2.2

17
5.1

5.0
5.0
5.0
5.0
5.1
5.1

117.8

158
349
692
483
303

225
198
190
164
148

140
142
136
134
142

148
148
152
148
138

132
130
128
130
142

136
128
124
126
126
~

5630

118
118
126
156
140

126
124
138
142
126

120
118
120
134
136

140
140
154
142
134

130
138
142
176
223

182
172
158
152
146
"

4271

JUNE 
MEAN 

CONCEN-

45
180
140
71
55

64
64
64
55
30

12
12
12
12
12

12
12
12
12
11

11
11
11
11
15

11
0
0
0
0 
 

SEPTEMBER

16
16
16
22
22

22
22
22
22
22

14
14
14
14
14

14
14
14
14
14

14
14
14
51
51

35
24
24
24
24
 

 

YEAR OCTOBER 1969 TO SETPEMBER 1970

SUS. SUS.
SED. SED.

SIEVE SIEVE 
DIAM. OIAM.

* FINER * FINER 
THAN THAN

.135 MM .350 MM

47 69

 
 

 
 

 
 

SUS.
SED.

SIEVE 
DIAM.

THAN
.500 MM

99

 
 

--
 

 
   

SUS.
SED. 

SIEVE
DIAM.

THAN
1.00 MM

100

 
 

 
 

 
--

SEDIMENT 
DISCHARGE

19
170
262

93
45

39
34
31
24
12

4.5
4.6
4.4
4.3
4.6

4.8
4.8
4.9
4.8
4. I

3.9
3.9
3.8
3.9
5.8

4.0
0
0
0
0 

BOO.l

5.1
5.1
5.4
9.3
8.3

7.5
7.4
8.2
B.4
7.5

4.5
4.5
4.5
5.1
5.1

5.3
5.3
5.8
5.4
5.1

4.9
5.2
5.4

24
31

17
11
10
9.9
9.5
--

250. 7

66396
6136.5



LOCATION.--La

STREAMS TRIBUTARY TO LAKE MICHIGAN 65 

04125210 SILVER CREEK NEAR LUTHER, MICH. 

 05", in SWjSWJ sec.18, T.20 N., R.ll W., 300 ft upstream from county road cul-

DRAINAGE AREA.--4.7 sq mi.

PERIOD OF RECORD.--Sediment records: October 1968 to September 1970.

Sediment concentrations: Maximum daily, 700 mg/1 July 27, 1969; minimum daily, 0 mg/1 June 8-11, 1969, 
days in April and June, 1970.

in April and June, 1970.

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

1
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
(,
5

6
7
B
q
0

31

MEAN

4. 1
4.1
4. 0
4. 0
4.0

4. 4
4.7
4. 4
4.2
4.5

9.0
5.5

14
7.5
5.7

5.9
8.0
5. 7
6.3

20

11
9.8
7. 1
6. 1
5.7

5.7
5.9
5.3
5.1
5. 1
5.5

MEAN 
CONCEN-

28
2 ^
10
10
10

10
10
10
10
10

55
15

136
31
15

20
40
15
10

161

15
51
25
20
15

15
66
16
16
16
16

MEAN MEAN 
SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT

.31

.31
.11
.11
.11

.12

.13

.12

.11

.12

1.3
.22

5.1
.63
.23

.32

.86

.23

. 17 1
8.9

.45
1.4

.48

. 33

.23

.23
1.0

.23

.22

1 (MG/L) (TONS/DAYI (CFSI (MG/LI (TONS/0£YI 

.3 10 .34 5.5 4 .65

.9 16 .25 5.5

.9 16 .25 5.5

.3 65 1.6 5.5

.9 30 .56 5.5

.7 15 .23 5.5

.5 7 .10 5.5

.3 7 .10 5.5

.3 7 .10 5.5

.3 7 .10 5.5

.3 7 .10 5.5

.5 7 .10 5.5

.3 7 .10 5.5

.3 7 .10 5.5

.3 7 .10 5.5

.3 7 .10 5.5

. 7

.0

 ">

.5

. Q

f g
.1
 5

.5

. 7
.5
. 5
. 5

0 1.6 5.5
0 .86 5.5
5 2.0 5.5

4 .65
4 .65
4 .65
6 .39

6 .39
6 .39
6 .39
6 .39
6 .39

6 .39
6 .39
5 .97
5 .97
5 .97

5 .97
5 .97
5 .97
5 .97

2 .41 5.5 7 .10

2 .3 5.5 7 .10
2 .3 5.5 7 .10
2 -3 5.5 7 -10
2 . 3 5.5 7   10
2 .3 5.5 7 .10

2 .3 5.5 7 .10
2 .3 5.5 4 .21
4 .6 5.3 4 .20
4 .6 5.3 4 .20
4 6 r 5.3 4 .20

I2242 - - -- 5.3 4 .20



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125210 SILVER CREEK NEAR LUTHER, MICH.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER

(CFSI 

5.3
5
5.
5

3
3
3

5.3

5.3
5
5
5
5.

3
3
3
3

5.3
5.
5
5
5.

3
3
3
3

5.5
5.
5.
5
5.

5
5
5
5

5.5
5.
5.
5

5
5
5

5.5

5.
5.
5
7
6.

5
5
7
1
3

5.7

170.

MEAN

3

DISCHARGE
(CFS) 

5.
5.
5.
5.
6.

9.
11
21
14
10

q.
10
9.
9.
9.

B.
8.
7.
7.

15

9.
7.
7.
6.
5.

5.
6.
5.
5.
8.

5
9
5
7
5

8

5

3
5
0

8
3
5
1

3
8
5
3
7

5
1
7
5
0

MEAN

(MG/U 

14
14
13
13
13

13
13
13
17
17

17
17
17
17
17

193
193
193
193
193

193
1 3

8
8
8

8
8
8
3
3
8

MEAN

(TONS/DAY) (CFSI (MG/LI 

.20 5.5 48

.20

.19

.19

.19

.19

.19

.19

.24

.24

.24

.24

.24

.24

.24

2.9
2.9
2.9
2.9
2.9

2.9
.71
. 71
. 71
.71

.71

.71

.74
1.2
1.1
.74

6.7 63
6.7 63
6.5 63
6.3 63

5.9 27
5.7 27
5.5 27
5.3 27
5.3 27

5.3 27
5.3 27
5.3 4
5.3 4
5.3 4

5. 1 4
5.1 4
5.1 4
5. 1 4
5.1 4

5.1 7
5.1 7
5.1 7
5.1 7
5.1 7

5.1 7
5.1 7
5.0 4

 
-_  
 

28.66 152.1

APRIL

MEAN
CONCEN
TRATION
(MG/U 

25
25
25
25
25

72
90

420
125

26

26
31
67
67
57

47
37
35
30

592

94
55
55
20

0

0
0
0
0

500

SEDIMENT KEA

MAY

MEAN
>i CONCEN-

DISCHARGE DISCHARGE TRATION

.37 9.0 300

.40

.37

.38

S.9 20
S.I 14
5.7 14

.44 5.5 14

1.9 5.5 14
2.7

24
4.9

.3 14
>.l 14
5.0 14

.72 5.0 14

.67 6.1 103

.84 (
1.7
1.7

.1 25
S.5 30
>.9 15

1.4 6.1 15

1.1 6.7 15
.83
.71
.58

24

2.4
1.2
1.1

.34
0

0
0
0
0
0

.3 15

.1 15

.8 15

.5 15

.5 15

.5 20

.3 20

.1 25

.5 188

.3 20

.3 6

.3 6

.0 6

.3 6 

.3 6

SEDIMENT

(TONS/DAY! 

.71
1.1
1.1
1.1
1.1

.43

.42
.40
.39
.39

.39

.39
.06
.06
.06

.06

.06

.06

.06

.06

.10
.10
.10
.10
.10

.10
.10
.05
 
--
"

9.15

SEDIMENT
DISCHARGE

7.3
.37
.23
.22
.21

.21
.20
.19
.19
.19

1.7
.41
.26
.24
.25

.27
.21
.21
.19
.18

. 18
.30
.29".41

3.8

.34

.09

.09

.08
.09 
.09

MEAN
DISCHARGE 

5.0
4.8
5.0

10
7.3

5.7
4.5
4.0
4.0
4.0

4.0
4.0
4.1
4.2
4.4

5.5
5.7
5.7
6.1
6.9

6.9
B.O
8.0
8.3
6.9

6.7
6.5
6.1
5.7
5.9
5.7

179.6

MEAN
DISCHARGE

(CFSI 

5.3
28
10
6.9
6.1

5.7
5.3
5.3
5.1
4.8

5.0
4.7
4.5
4.7
5.0

5.1
5.1
5.1
4.B
4.5

4.5
4.5
4.5
4.8
4.7

4.7
4.4
4.4
4.4
4.2

MEAN 
CONCEN
TRATION 

4
4
4

674
BO

40
20
12
12
12

12
12

2

29
29
29
29
27

27
27
25
25
25
25

"

JUNE

MEAN
CONCEN
TRATION

6
405

35
10

5

2
2
2
2
2

2
2
2
2
2

2
2
2
0
0

0
0
0
0
0

3
3
3
3
3

SEDIMENT
DISCHARGE 

.05

.05

.05
19
1.6

.62

.24

.13

.13

.13

.13

.13

.07

.07

.07

.09

.09

.09

.10

.54

.5*

.63

.63

.65
.50

.49

.47

.41

.38

.40
.38

28.86

SEDIMENT
DISCHARGE

.09
30

.99

.18

.08

.03

.03

.03

.03
.03

.03

.03
.02
.03
.03

.03

.03

.03
0
0

0
0
0
0
0

.04

.04

.04

.04

.03



STREAMS TRIBUTARY TO LAKE MICHIGAN

04125210 SILVER CREEK NEAR LUTHER, MICH. Continued 

SUSPENDED-SEDIMENT DISCHARGE, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

KEAN
MEAN CONCEN- SEDIMENT

DISCH RGE TRATION DISCHARGE
(CF I (MG/LI ITONS/DAY)

3 .03
3 .03
8 .09
8 .09

.30 

.30

.30 

.29

.29

AUGUST

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE

3.9 1
3.8 1
3.7 1
3.7 1
3.7 1

3.7 1
3.7
3.7
3.7
3.7

3.7
3.7
3.7
3.7
3.7

3.6
3.6
3.6
4.1
3.9

3.8
3.9
4.0
3.9
3.8

3.8
3.7
3.7
3.7
3. e
3.8

.11

.10
. 1
. 1
- 1

.1

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

. 0

.0

.0

.0

.0

.0

.0

.0

.0
  0

MEAN 
CONCEN 

TRATION

.07 

.07 

.09 

.09 

.07

.08 

.08 
1.1 
.17 
.17

.17 

.17 

.18 

.18 

.19

.21

.20 

.22 

. 21 
4.6 

.25

.24 
.51 
.45

3043.9

263.90

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT. 
13...
14...
20...
21...
22...

JAN.
12...
19...
26...

FEB.
02...
09...

APR.
08...
08...
08...
09...
10...
20...
20...
21...
30...
30...

MAY
25...

JUNE
01...
02...
02...
02...
02...
03...

SF.P.
08...
21...
24...
2*...
25...
28...

13*0
0910
1050
0925
0930

1040
0920
1000

0940
0940

1140
1400
161S
1600
1140
0920
1330
0930
1050
1315

1330

093S
0855
1300
1535
1840
1100

0930
0945
1150
1345
1210
0835

DIS 
CHARGE 
(CFS)

5.3
5.5 
5.5

SUS 
PENDED 
SEDI 
MENT

SUS 
PENDED 
SEDI 
MENT 
DIS 

CHARGE
<MG

699
762
169

918 
7*7 
460 
192

.20
2.9
.70

5.8 
.30

16
23

7.3

.10
91
111
47
13
1.0

1.4

SUS.
SEO.

SIEVE
DIAM.

« FINER
THAN

MM



6h STREAMS TRIBUTARY TO LAKE MICHIGAN

04125350 POPLAR CREEK NEAR HOXEYVILLE, MICH.

LOCATION.--Lat 44°10'16", long 85'42'34' , in NWjSE} sec.36, T.21 N., R.12 W., Wexford County, at County Roa 
1.5 miles south of Hoxevville.

PERIOD OF RECORD.--Sedan 

EXTREMES.--1969-70:

1968 to September 1070.

Sedin 

Period

Sediment d 

REMARKS.--Data

Mar. 2, 1969.

SUSOENDEQ-SEDIMENT DISCHARGE

1.1
1.2 
1. 3
1. 3

3.5 
3.3
3.0 
3.0

1.1 
1.9 
1.8

"!r»N

ICFS 1

24
-> 4

2*
2b
2<<

23
2*
76
25

22

23
23

21
20
20

20
23
24
25
23

21
21
21
21
22

21
20
20
2C
21

NOVEMBER

MEftN 
CflNCEN- SEDIHEN
TPATIHM DISCHAR
IMG/LI iroNs/o

IB
IB
18
IB
18

18
26
26
26

26

26
26
26
26
26

26
52
52
52
30

26
26
26
26
26

26
26
20
20

20

1<)6<) TO. SEPTEMBER 197C

MEAN
MEAN CONC 

DISCHARGE TRAT



STREAMS TRIBUTARY TO LAKE MICHIGAN

04125350 POPLAR CREEK NEAR HOXEYVILLE, MICH.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

JANUARY FEBRUARY

MEAN

(CFSI 

19
19
19
19
19

19
19
19
19
19

19
18
18
18
18

18
18
19
21
21

21
20
20
20
20

20
20
21
22
20
20

MEAN 
CONCtN-

(MG/U 

32
32
27
27
27

27
27
27
17
17

17
17
17
17
17

16
16
16
16
16

16
16
18
18
13

18
13
35
35
16
13

MEAN 
SEDIMENT MEAN CONCEN- SEDIMENT MFAN

I TONS/DAY) (C 

1.6
1.6
1.4
1.4
1.4

1.4
1.4
1.4
.87
.87

.87

.83

.83

.83

.83

.78

.78

.82

.91

.91

.91

.66
1.0
1.0
1.0

1.0
1.0
2 .0

0 8 1.0 20
1 5 2.0 20
90.5
90.5
90.5

90.5

9 0 is
9 0 .5
0 0 .5
0 0 .5

0 0 .5
0 0 .5
" 8 .3
6 8 .3
8 8 .3

6 8 .3
8 6 .3
8 6 .3
8 8 .3
R 8 .3

8 19 .9
6 19 .9

21
24
20

20
20
20
20
20

20
19
19
19
18

16
16
17
16
19

19
20

8 19 .92 20
3 19 .92 20
8 19 .92 JO

3 19 .92 20
8 19 .92 19
9 41 2.1 19

2.1 --   -- 18
1.0 -- -- -- 18
1.0 -- --   18

MEAN 
CONCEN-

41
41
50
85
23

23
23
23
23
23

23
19
19
19
15

13
13
16
19
22

24
24
24
24
24

24
22
22
22
22
22

SEDIMENT

2.2
2.2
2.9
5.6
1.3

1.3
1.2
1.2
1.2
1.2

1.2
1.0
1.0
1.0
.73

.56

.56
  73
.92

1.1

1.2
1.3
1 .3
1.3
1.3

1.3
1.1
1.1
1. 1
1.1
1.1

MEAN
DISCHARGE 

[CFSI

CONCEN 
TRATION 
(MG/L)

SEDIMENT
DISCHARGE
(TONS/DAY!

MEAN
DISCHARGE 

(CFSI

MEAN
CGNCEN- SEDIMENT 
TRATIGN DISCHARGE 
(MG/LI ITDNS/OAVI

1.8 
9.6 
6.4 
3.1

1.6 
1.6 
1.6

1.0 
1.0 
1.0 
1.0 
5.0



STREAMS TRIBUTARY TO LAKE MICHIGAN

04125350 POPLAR CREEK NEAR HOXEYVILLE, MICH.--Continued 

SUSPENDED-SEDIMENT DISCHARGE, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MEAN MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION OISCHARG

1
2
3
4
5

6
7
a
9

10

1
2
3
4
5

b
7
8
9
0

1
2
3
*
5

6
7
8
9
0
I

48 1.9 14 52 1.9
48 1.8 13 52 1.8
39 1.4 13 52 1.8
39 1.5 13 52 1.8
39 1.4 13 52 1.8

39 1.5 13 52 1.8
39 1.4 13 24 .at
85 3.7 13 24 .84

8 1.5
8 1.5

a 1.4
a 1.4
a 1.6
0 4.2

42 i. a
42 i.e
50 2.2
42 1.6
42 l.a
42 1.6

29 1.1
29 1.1
29 1.1
29 1.1
29 1.1

29 1.1
29 I.I
29 1.1
29 1.1
29 1.1
52 1.9

24 .91
24 .91

24
24
24
39
39 .

39
39
39
39
39

20
20
20
20
20

20
20
31 1.
31 I.
31 I.
31 1.

1
1
1

6
6
6
6
6

6
6

31 1.
31 1.
31 1.
31 1.
31 1.

!
2

13

1.
1.
4.
1.
1.

1.
1.
1.
1.
1.

1.
2.
2.
2 .
2.

2.
2.
2.

18
2.

2.
2 .
1.
1.
1.

 

CTAL 447   49.9 429   37.75 438   68.6

GTAL DISCHARGE FOR YEAR (CFS-DAYSI 6864

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT.
14...
20...
21...

JAN.
12...
19...
26...

FEB.
09...

APR.
6. . .

( 8*. .
8. . .
8. .  
9. »  
0...
0...
0...
1...
0...
0...

M r
25...

JUNE
01...
02...
02...
02...
02...
03...
03...
08...
15...
22...
29...

SEP.
08...

TIME

0900
1110
0*10

1050
0940
1030

1010

1055
1125
1425
1600
1550
1200
0945
1350
0955
llin
1300

1430

0950
0955
1325
1550
1815
1115
1410
0935
1115
0845
0910

0945

DIS 
CHARGE 
(CFSI

25
32
26

19
21
20

20

22
24
29
32
25
22
28
29
24
30
28

24

21
48
46
41
33
23
23
20
17
17
17

18

sus- sus.
FENDED SEO. 

SUS- SEDI- SIEVE 
FENDED HENT OJAH. 
SEOI- DJS- » FINER 
MENT CHARGE THAN 
(MG/LI (T/OAY) .062 MM

32 2.2
100 8.5
47 3.2

17 .90
16 .90
18 1.0

10 .50

14 .80
63
153 1
267 2
90
50
98

128
38
72
62

66

33
646 8
490 6
350 3
334 3
101
111
36
37
49
48

.0

.1

.0

.4

.9

.5

.9

.7

.4

.9

.3

.8

.9

.7
B 2
^ 2

98 4.9

47
19
21

41
19
22

100

36
21
18
19
18
22
23
12
18
31
40

26

36
25
32
28
22
19
22
33
22
16
15

24



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125450 PINE RIVER NEAR DUBLIN, MICH.

LOCATION..-Lat 44°10'45", long 85°45'40", in SEjSEj 
bridge, 2.5 miles southwest of Hoxeyvllle.

DRAINAGE AREA.-.241 sq mi.

PERIOD OF RECORD.--Sediment records: November 1967

EXTREMES.--1969-70:
Sediment concentrations: Maximum daily, 405 mg/1 Apr. 10; minimum daily, 7 mg/1 June 27 to July 2. 
Sediment discharge: Maximum daily, 833 tons June 3; minimum dally, 3.5 tons June 28 to July 2.

period of record:
Sediment concentration: Maximum daily, 467 mg/1 Feb. 5, 1968; minimum daily, 0 mg/1 Aug. 30, 31, Sept. 1-4,

1969. 
Sediment discharge: Maximum daily, 1,010 tons June 27, 1969; minimum daily, 0 ton Aug. 30, 31, Sept. 1-4, 1969.

REMARKS.--Data analyzed and compiled by Forest Service, U.S. Department of Agriculture, Norht Central Forest Experi 
ment Station, Cadillac, Mich.

SUSP?NDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER

MEAN
MEAN CQNCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
DAY (CFSI (MG/LI (TONS/DAY)

1 213 7 4.0
2 210 7 4.0
3 207 9 5.0
4 204 9 5.0
5 204 9 5.0

6 207 9 5.0
7 224 9 5.4
8 224 9 5.4
9 221 9 5.4

10 221 9 5.4

11 2P9 20 16
12 332 50 45
13 415 112 125
14 548 207 306
15 440 119 141

597 133 214
553 190 269
473 152 194
3B7 98 102
33B 66 60

319 66 57
302 66 54
302 66 54
289 66 51

221 2B 17
221 20 17
224 59 36
224 59 36
224 59 36

221 59 35
221 59 35
221 59 35
221 20 12
221 20 12

218 20 12
218 20 12
21B 20 12
21B 20 12
21B 20 12

218 9 5.3
218 9 5.3
218 9 5.3
218 9 5.3
218 9 5.3

218 9 5.3
218 => 5.3
218 26 15
218 26 15
218 26 15

218 2b 15
218 26 15
218 26 15
230 50 31
230 40 25
227 30 18

MEAN

(CFSI

291
305
300
332
363

338
305
286
275
267

270
275
278
272
256

250
267
316
385
393

332
302
286
286
291

305
297
275
272
264
 

8936

227
241
238
232
224

221
218
216
216
216

216
216
216
216
216

216
210
202
202
196

196
199
199
19-3

204

20?
213
196
 
--
 

MEAN
CONCEN-

36
36
36
58
80

58
40
39
39
39

39
39
39
39
23

23
23
46
90
95

57
39
39
39

39

39
39
44
44
44
 

"

FEBRUARY

30
71
71
32
32

32
32
32
32
32

3?
32
57
57
57

57
57
57
57
57

17
17
17
17
17

17
17
20
 
--
 

SEDIMENT

28
30
29
52
78

53
33
30
29
28

28
29
29
29
16

16
17
39
94

101

51
32
30
30
31

32
31
33
32
31
 

1121

18
46
46
20
19

19
19
19
19
19

19
19
33
33
33

33
32
31
31
30

9.0
9.1
9.1
9.1
9.4

9.3
9.8

11
 
--
 

MEAN

261
250
250
248
248

246
246
250
250
250

250
250
246
248
248

244
246
246
246
244

244
244
238
227
227

227
227
227
224
224
224

7502

210
199
202
258
308

289
278
250
248
246

241
241
230
224
210

207
207
207
207
235

244
256
278
302
316

322
286
291
258
264
261

MEAN 
CONCEN-

44
44
44
39
39

39
39
39
39
39

39
68
68
68
68

68
68
68
37
37

37
37
37
37
37

37
28
28
28
28
28

"

MARCH

20
20
20
48
72

63
58
45
45
45

40
40
35
32
25

22
22
22
22
30

30
35
44
50
55

60
50
72
72
72
72

SEDIMENT

31
30
30
26
26

26
26
26
26
26

26
46
45
46
46

45
45
45
25
24

24
24
24
23
23

23
17
17
17
17
17

B92

11
11
11
33
60

49
44
30
30
30

26
26
22
19
14

12
12
12
12
19

20
2*
33
41
47

52
39
57
50
51
51



STREAMS TRIBUTARY TO LAKE MICHIGAN

04125450 PINE RIVER NEAR DUBLIN, MICH.--Continued 

SUSPENOEO-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY 

L
2
3
4
5

6
7
8
q

10

11
12
13
14

15

16
17

18
19

20

21
22
23
2*
25

26
27
28
29
30
31

TOTAI

1
2
3
<t
5

6
7
a
9

10

11
12
13
I*
15

16
17
18
19

20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

TCTftl

MEAN

(CFSI

253
?58
248
250
256

30D
330
446
713

668

547
4«3

470

470
465

465
*63

435

367
4P9

*83

454

412
393

357

330

311
302
2Q4

302
 

11954

MEAN 
DISCHARGE

185
185
182
182
182

162
176
204
238
2C4

L"3
182
182
190
193

193
196
188
188
188

182
176
174
17*
176

176
1P2
188
182
179
176

5778

MFAN
vlT MEAN

(MG/L) (TONS/DAY! (CFSI 

72 4S 3*6
72 5
32 2
32 2

3 371
335

> 294
32 22 275

32 26 253
65 5

194 3'
399 6

*D5 3C

296 3
2*0 I
302 8
232 5
26? 2<

28* 5
307 S'
253 9'
150 5
179 9!

159 0
1*0 7
10? 1
102 0

246
2*1
232
235

24*
253
278
294
291

308
297
261
2**
232

22*
230
2*1
253

91 87 313

75 67 327
70 5 =
65 5
60 4
65 5'
--

283
253
246
232
238

6155 8370

JULY

MEAN
CGNCEN- SEDIMENT MEAN

7
7

13
13
13

13
13
20 I
40 2
25 1

3.5 176
3.5 176
6.4 176
6.4 176
6.* 176

6.* 174
6.2 171
1 17*
t 168
* 165

Z2 11 165
22 I
22 I
22 I

1 168
1 165
I 165

22 11 162

2? 11 160
17
17
17
17

17
17
17
13
13

13
13
13
13
13
}f>

9.0 160
6. 165
8. 171
8. 182

8. 171
8. "168
8. 168
6. 168
6. 168

6. 168
6. 165
6. 165
6. 165
6. 168
7. 168

266.9 5237

SUSPENDED-SEDIMENT DISCHARGE FDP YEAR (TONS)

MEAN 
MNCEN- SEDIMENT MEAN

85 79 235
90 90
80 72
61 *8
*5 33

30 20
27 18
24 in
15 9
17 11

26 17
*0 27
65 49
75 60
75 59

85 71
80 64
57 *0
35 23
30 19

25 15
30 19
40 26
50 3*

217 1S3

105 93
70 53
45 31
*C 27
30 19
35 22

1349

AUGUST

MEAN

*01
R12
633
429

319
275
250

.4 235
22*

218
218
210
202
207

213
213
216
213
199

190
190
190
193
202

199
188
185
185
185
"

 * 7829

CONCEN- SEDIMENT MEAN

16
16
16
16
16

16
D
0
0
0

o
0
0
7

17

17
17
17
17
17

.6 168

.6 168

.6 182

.6 207

.6 199

.5 182

.6 182

.7 190

.5 199

.5 185

.5 176

.5 17*

.5 176

.6 182
.4 190

.3 193

.3 196

.6 202

.8 199

.4 190

19 fi.8 179
19
19
19
19

19
19
19
19
19

3.6 190
3.6 193
3.6 250
.6 281

3.6 256
.5 230

3.5 218
.5 202
.6 193

MEAN 
CONC EN-

35
223
3BO
281
375

100
65
47
3*
25

25
25
25
25
25

25
25
25
21
21

21
21
21
21
21

21
7
7
7
7
 

"

SEPTEMBER

MEAN
CDNCEN-

67
67
67
67
23

23
23
23
23
23

17
17
17
17
17

17
17
43
43
43

43
3
3
4
4

0
5
5
5
5

SEDIMENT 
D I SCHARGE

22
241
833
460
*34

B6
48
32
22
15

15
15
14
14
1*

14
1*
15
12
11

11
11
11
11
11

11
3.6
3.5
3.5
3.5
 

2431.1

SEDIMENT

30
30
33
37
12

11
11
12
12
11

8.1
8.0
8.1
8.3
8.7

8.9
9.0

23
23
22

21
22
22
63
71

35
22
21
19
18

67 30

2*6.6 5932 6*0.1

17335.6



STREAMS TRIBUTARY TO LAKE MICHIGAN

04125450 PINE RIVER NEAR DUBLIN, MICH.--Continued 

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENTt WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

TIME 
DATE

CT
13 .. 1440
3 .. 1635
4 .. 1035
5 ,. 1020
7 .. 1040
0 .. 1130
0 .. 1600
1 .. 1020
2 .. 1030
4 .. 0955
7 .. 1115
N
2 .. HIS
9 .. 1020
6 .. 1100

2 .. 1100
9 .. 1040
R
6 .. 1020

08 .. 1300
09 .. 1520
10 .. 1220
17 .. 0945
20 .. 1015
UNE

DIS
CHARGE 
CFS)

32
46
25
46
35
68
19
00
48
93
02

18
46
24

41
16

05
43
71
47
65
04

SUS 
PENDED 
SEDI
MENT 
(MG/L)

115
110
207
119
SI
93

101
133
180
98
66

20
9

26

71
32

32
194
350
405
307
179

SUS 
PENDED 
SEDI
MENT 
DIS-

(T/DAY)

134
132
293
143
46
118
142
215
266
104
54

12
6.0
16

46
19

26
232
729
707
385
195

SUS.
SEO.

SIEVE 
DIAM. 

% FINER

.062 MM

3R
40
28
24
25
33
38
31
IS
13
IS

0
67
31

10
25

25
32
39
14
7

IS

SUS. 
SED.

DIAM. 
* FINER

.125 MM

__
--
  .
 
 
__
45
 
__
 
 

_..
 
" 

_
 

_-.

 
__

 

SUS. 
SED.

DIAM. 
% FINER

.250 MM

__
 
~-
«
 
-_
71
 
_..
 
 

__

~

_
 

_..
 
 
__
 
 

SUS. 
SED.

DIAM. 
* FINER

.500 MM

__
»
 
 
 
__
92
 
__
 
 

....

" 

_
 

_..
 
 
-._
 
 

SUS. SUS. 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125510 PINE RIVER NEAR WELLSTON, MICH.

LOCATION. 
3 mil

DRAINAGE AREA. --265

PERIOD OF

EXTREMES.
Sedim

RECORD. --

1969-70:

MEAN

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

274
274
266
266
266

274
282
282
274
282

347
381
470
600
534

440
421
421
391
545

704
693
612
513
440

21
01
81
72

: 64
64

12555

ME6N

DAY (CFS)

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

297
297
297
297
297

289
274
274
274
289

2B9
297
297
289
289

289
289
289
289
289

289
289
289
289
289

289
282
282
289
297
289

Wellston.

sq mi.

Sediment records: Oct

SUSPENDED-SEDIMENT

OCTOBER

MEAN
CONCEN- SEDIMENT

175
175
167
167
167

167
167
167
167
152

152
152
160
205
111

100
96
96
96
119

359
319
241
147
135

132
129
129
129
129
151

29
29
20
20
20

24
27
27
24
16

42
56
03
32
60

19
09
09
01
75

82
97
54
04
60

50
4C
33
30
27
48

5667

JANUARY

MEAN
CONCEN- SEDIMENT

(MG/LI (TONS/DAY)

64 51
44 35
44 35
44 35
44 35

44 34
44 33
44 33
75 55
75 59

75 59
75 60
75 60
75 59
75 5<5

92 72
92 72
92 72
92 72
92 72

92 72
92 72
75 59
75 59
75 59

75 59
75 57
75 57
75 59
63 51
63 49

in NWjSwi sec. 16, T.21 N

ober 1966 to September 1970.

DISCHARGE, WATER YEAR OCTOBER 1969 TO

NOVEMBER

ME N
MEAN CON EN-

(CFSI (MG L 1 

372 51
372 51
381 51
411 70
450 90

421 70
381 51
355 00
347 69
339 69

339 69
347 69
347 69
339 65
339 65

339 65
347 65
381 92
470 60
480 70

421 49
372 49
364 49
364 49
364 49

372 49
372 49
364 54
347 54
339 54
 

11236

FEBRUARY

MEAN
MEAN CONCEN-

(CF

28
30
29
28
28

28
28
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

2
2
2

) (MG/LI

63
63
63
63
63

57
57
57
57
57

57
57
57

8 57
8 57

8 224
8 77
8 77
8 77
8 77

8 77
8 77
8 77
6 77
4 77

4 77
6 77
8 84

 
 
 

SEDIMENT

(TONS/DAY) 

152
152
155
189
231

193
155
96
65
63

63
65
65
59
59

59
61
95

203
220

169
150
146
146
146

150
150
53
51
49
"

3610

SEDIMENT

(TONS/DAY )

49
52
51
49
49

43
43
42
42
42

42
41
41
40
4O

156
54
54
54
54

54
54
54
55
57

57
55
59
 
 
 

SEPTEMBER 1970

MEAN

339
330
322
330
322

322
322
330
330
330

330
322
322
322
322

314
314
322
322
322

314
314
305
305
305

305
305
305
305
305
305

9862

MEAN

(CFSI

258
258
26
32
37

37
35
33
30
30

29
29
28
28
28

26
26
27
28
30

31
32
34
37
36

39
36
34
32
34
33

DECEMBER

MEAN
CONCEN-

54
54
54
54
61

61
61
61
61
61

61
65
65
65
65

65
65
65
65
74

74
74
74
74
74

74
64
64
64
64
64

-

MARCH

MEAN
CONCEN-

( MG/LI

84
84
90
50
05

05
85
60
33
33

28
28
20
20
15

07
07
07
07
11

11
11
11
30
35

40
25
10
95
92
92

January.

SEDIMENT

49
48
47
48
53

5
5
5
5
5

5
5
5
5
5

5
5
5
5
6

6
6
6
6
6

6
5
5
5
5
5

1718

SEDIMENT

(TONS/DAY)

59
59
65

130
206

206
177
143
110
110

103
103
94
94
88

77
77
79
81
91

94
97
04
31
39

48
23
03
83
86
84



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125510 PINE RIVER NEAR WELLSTON, MICH. Continued

EXTREMES, 1969-70. Continued
Sediment discharge: Maximum dally, 1,220 tons June 3; minimum daily, 33 tons Jan. 7, 8.

'eriod of record:
Sediment concentrations: Maximum daily, 710 mg/1 Dec. 9, 1966; minimum daily, 29 mg/1 Mar. 7-13, 1969. 
Sediment discharge: Maximum daily, 2,390 tons Dec. 9, 1966; minimum daily, 21 tons Mar. 11-13, 1969.

D«Y

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

DAY 

1
2
3
/,
5

6
7
a
q
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
3D
31

ME«N 
01 SCHARGE

(CFS) 

339
339
330
330
337

401
421
491
752
775

669
612
567
556
545

534
534
513
460
513

556
545
513
460
421

421
381
364
355
372
 

14406

MEAN

(CFSI 

266
266
266
266
266

266
266
278
314
789

270
270
266
274
278

282
2fi2
274
274
274

266
259
258
259
2«.8

258
258
266
258
258
258

SUSPENOED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

APRIL MAY

MEAN
CONCEN 

TRATION

92
92
92
92

92

?06
203
199
3fl3
385

300
258
295
255
215

1BO

146

14f)

123

29b

?96
242
200
137
137

137
137
137
137
137
 

"

JULY

ME«N
CONCEN-

103
108
117
117

117

117
117
241
158
158

158
189
189
107
107

107
107
107
107
107

107
107
107
12B
12H

123
128
128
128
128
90

SEDIMENT 
DISCHARGE

84
84
8J
82
84

223
231
264
778
806

541
426
452
383
316

?60
211
202
149
41C

444
356
277
17C
156

156
141
135
131
138
 

8172

SEDIMENT

78
78
8
8
8

8
8

I 8
13
12

115
136
136
79
80

81
81
79
79
79

77
75
75
B5
89

89
89
92
89
89
63

MEAN 
DISCHARGE

ICFS) 

421
450
421
381
364

347
330
322
322
314

322
339
355
381
372

381
372
355
334
318

305
305
314
334
386

425
391
360
330
330
322

11003

MEAN

ICF5) 

258
250
25C
250
250

250
242
242
242
242

242
242
242
242
242

242
242
242
250
250

242
242
242
246
246

246
246
246
246
246
246

MEAN
CONCEN 

TRATION
(MG/L) 

137
137
137
96
96

96
96

104
104
104

104
104
104
104
147

147
147
147
125
118

105
105
110
130
160

160
114
85
60
60
55

"

AUGUST

MEAN
CHNCEN-

(MG/LI

90
90
90
90
90

90
72
72
72
72

72
72
72
72
72

72
72
72
72
72

24'
24?
242
24?
242

242
242
181
181
181
181

SEDIMENT 
DISCHARGE
(TONS/DAY) 

156
166
156
99

104

90
86
90
90
BR

90
95
100
107
148

151
148
141
113
101

86
86
93
117
167

184
120
83
53
53
48

3409

SEDIMENT

(TONS/DAY) 

63
61
61
61
61

61
47
47
47
47

47
47
47
47
47

47
47
47
49
49

158
158
158
161
161

161
161
120
120
120
120

MEAN 
DI SCHARGE

(CFSI 

322
450
822
793
556

416
364
351
326
314

305
301
301
301
297

301
301
301
301
289

282
282
274
274
278

278
274
274
274
266
~

10468

MEAN 
DISCHARGE

(CFS) 

242
242
250
266
274

266
266
266
282
274

258
250
254
254
266

278
2B2
289
286
270

258
258
266
347
364

351
314
305
286
282
 

JUNE

MEAN
CONCEN 

TRATION
(MG/LI 

55
350
550
483
147

115
105
103
103
103

103
90
90
90
90

90
90
90
121
121

121
121
121
121
121

108
108
108
108
108
--

-

SEPTEMBER

MEAN
CONCEN 

TRATION
(MG/U 

181
181
181
278
278

278
278
278
278
278

278
293
293
293
293

293
293
29
8
8

8
8
8

15
15

100
69
69
69
69
 

SEDIMENT 
DISCHARGE
(TONS/DAY) 

48
425
1220
1030
221

129
103
98
91
87

85
73
73
73
72

73
73
73
98
94

92
92
90
90
91

81
80
80
80
80
 

50S5

SEDIMENT 
DISCHARGE
(TONS/CAYI 

118
118
122
200
206

200
200
200
212
206

194
198
201
201
211

220
223
229
66
63

60
60
62
143
150

95
59
57
53
53
 



STREAMS TRIBUTARY TO LAKE MICHIGAN

04125510 PINE RIVER NEAR WELLSTON, HICH.--Continued 

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

D»TE

OCT.
14...
20...
21...
22...

JAN.
12...
19...
26...

FEB.
02...
09...

APR.
09...
10...
13...
IS...
17...
20...
22...
27...

JUNE
01...
02...
02...
03...
03...
04...
05...
08...
15...
22...
29...

JULY
06...
08...
09...
13...
20...
27...

AUG.
03...
10...
24...
31...

SEP.
08...
14...

TIME

1115
1255
1045
1100

1200
110S
1300

1210
1150

1030
0945
1100
1020
1040
1200
1015
1100

1100
1115
1700
0925
1930
1025
1520
1035
1230
0930
1010

1025
1315
1000
1035
1035
1025

1030
1100
1000
1145

1045
1100

DIS
CHARGE
<CFS)

6(16
550
716
693

301
289
289

305
274

693
787
567
550
539
496
567
381

322
391
567
816
929
799
534
355
301
282
274

265
270
322
270
274
258

254
242
246
246

270
254

SUS 
PENDED
SEDI
MENT
(MG/L)

205
119
359
319

75
92
75

63
57

383
385
295
215
146
296
242
137

55
155
580
570
530
463
147
103
90

121
108

117
241
158
189
107
128

90
72

242
181

278
293

SUS 
PENDED

MENT
DIS

CHARGE
(T/DAY)

335
204
694
597

61
72
59

52
42

717
818
452
319
212
396
370
141

48
164
838
1256
1329
1042
212
99
73
92
80

84
175
137
138
79
B9

62
47
161
120

203
201

SUS. 
SED.

OIAM.
% FINER

THAN
.062 MM

36
34
18
13

25
5

13

22
18

37
26
25
30
34
21
17
25

64
27
41
41
33
28
48
37
38
19
27

44
33
35
16
21
23

41
10
10
15

16
11

SUS. SUS. 
SED. SEO.

OIAM. OIAM.
* FINER * FINER

THAN THAN
.125 MM .250 MM

.  
39 63
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04126200 LITTLE MANISTEE RIVER NEAR FREESOIL, MICH. 

LOCATION.--Lat 44°11'00", long 86°10'00", in NE$NE$ sec.31, T.21 N., R.15 W., Manistee County, te
at gaging

DRAINAGE AREA.--200 sq mi.

PERIOD OF RECORD. --Chemical analyses: October 1968 to September 1969 (periodic). 
Water temperatures: October 1956 to September 1970.

EXTREMES .-- 1969- 70 :

Februa 

Period of ord:

during winter periods.

TEMPERATURE (°C) OF HATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT

11N MIN

1
2
3

ft
7
a
9
0

1
2
3
4
5

A
7
8
9

1
2
3
4
b

6
7
8
9
0
1

G

¥

1

2

13.0 
14.0 
14.0 
14.0
13 " 

12
13
11
11
11

11
10
10
10 »

8
8
9
fl

9
8
6
6
7

7
7
6
6
6
6

9

MA

b.

b.

0
0
5
0
5

0
5
5
0
0

5
5
0
5

5
0
0
0
0

0
0
5
0
0
b

5

APR

X

b

b

10 
12 
11 
12
11 

11
11
10

9
10

10
10
10

9
8

a
8
a
8

R
fy

b
5
6

7
£>

5
5
4
5

8

M

3

3

.5 R.O 6.6 

.0 R.O 7.0 

.5 8.0 7.0 

.0 7.0 6.5

.5 6.0 5.0

.5 6.0 5.0

.0 6.0 5.0

.0 6.5 5.5

.5 6.5 6.0

.5 6.5 6.5

.0

.0

.0

. 0

.5

.0
.0
.5

.0

.0

.0

.0

.0

.0

.0

.5

.0

.5

.5 6.0

.0 4.5

.5 3.5

.5 3.0

.0 3.5

.0 4.0

.5 6.0

.0 3 .5 

.5 2.0

.0 1.5

.0 2.0

.0 3.0

.5 4.0

.0 4.5

.0 4.0

.0 3.0

.5 3.0

.5 3 .0

.0 3.0
.5

.4 5.3 4,4

MAY

N M4X MIN

5 16.0 13.5

5 3.5 10.0

3.5 
3.0 
3.0 
3 .0

4.0
4.0
3.5
3.5
4.0

4.0
3.5
3.0
3.5
3.0

2.0
2.0
2.0
2.0
2.0 

1 .0
1.0
0.5
0.5
0.5

0.5
0.5
0.5
0.5
1.5
1.5

2.2

JH

M4 «

17.5

6.5

3.0 
2.0 
2.0 
2.0
3.0 

3.5
3 .0
3.5
3 .0
3.0

3.5
3 .0
3.0
3 .0
2.0

2.0
2.0
2.0
2.0
1.0 

1.0
0.5
0.0
0.0
0.5

0.0
0.0
0.0
0.5
0.5
1.0

1.7

HIM

16.0

3.0

1 
1 
1 
1
0 

0
0
0
0
0

0
0
0
0
0

0
0
0

0 

0
0
0
0
0

0
0
0
1
1
1

0

H*

21.

1.

.0 

.0 

.0 

.0

.5

.5
0
0
0

0
0
0
0
0

0
0
0
0 
5

5
5
5
b
5

b
b
5
5
5
b

*

JIIL

»

0

0

0 
0
1
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0

"
1R

R

.5 

.6 

.0

.5 

.5

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0 

.5
.5
.0
.0
.0

0
.5
.6

.5
6

.5

?

,

0

0

2.0

1.0 
0.0
0.0

1.0
3.0
3.0
2.0

2.0
1 .0
o. c
0.6
0.6

0.6
1.6
1.6
0.6 
0.6

.0

.0

.5

.0

.0

1.0
1 .6
1.0
--
 
--

1.6

41

*,«

?0.0

1.0

1.0 1.6 
1.0 3.6 
0.0 4.C 
0.0 4.0
o.o 4,n

0.0 4.0
0.0 3.0
1.0 ?.0
1.6 2.0
1.6 1.6

i.o ?.o
o.o 3 . n
0.0 2.0
0.0 3.0
0.0 3.0

0.0 4.0
0.0 4.6
1.0 5.6
0.0 6.0
0.0 4.6 

0,6 6.0
1.0 6.0
7.0 6.6
1.6 6.6
0.6 6.0

0.5 4.0
0.6 6.0
0.6 4.0
-- 4.6

6.0
6.5

0.6 1.9

r, ^

M,N

17.0 14.6

6.0 3.0

0 
1

2

1
0
0
n

0
0
0
1
o

1
1
?
3

,
u
^
4

1

1
1
1
1
'/

1

1

M,

IP.

2 5.5 3.5
3 5.5 3.5
4 6.0 3.5
5 6.0 4.0

7 6.5 3.5
R 7.5 5.5 
9 7.0 5.5

10 6.5 4.5 
1 6.5 4.0

2 7.0 5.0
13 7.0 5.5

4 8.5 6.0
b 10.0 f.o
6 9.5 8.0

7 10.0 7.5
ia a.o 7.0
9 7.5 6.0
0 6.0 5.5
1 6.0 5.5 

2 6.5 4.5

3 0.0 6.5
4 1.5 9.0 
b 2.5 9.5
6 4.5 11.5 

7 5.5 12.5
8 6.0 13.5
9 7.5 14.5
0 7.0 15.5
1

3.5
2.0
4.0
?.5

1.5
5.0

4.5

4.0
3.5
1.5
0.5
1.5

3.5
5.0
6.0
6.5

4.5
4.0 
4.5
3.0 

3.5
5.5
7.5
7.0
7.0

10.0
9.0

10.5
9.5

a. 5
1.0

2.5

2.0
1.0
0.5
0.0
0.0

0.0
1.0
4.0
3 .5

4.0
3.0

1.5 

1.0
2.5
4.0
6.5
6.0

6.5
5.5
6.5

7.5

B.O
9.0

0.0

9.5
7.5
5.0
6.5
B.O

0.0
9.0
7.0
5.0

a. 5

7.0
5.5
9.0
0.0
 

3.0
2.5
3.0
4.5

5.0
5.5

7.5

7.5
5.0
4.0
4.0
5.5

6.5
7.0
4.0
2.5

4.5
5.0

3.0
4.0
4.5
7.0
 

1.0
9.5
7.0
7.0

H . 5
7.5 
7.5

9.0

4.5
ft .5
«.o
H.O
R.5

9.0
7.0
6.0
5.6

6.5
7.0

9.0
9.5
0.0
0.0
1.0

H.O
7.0
3.5
2.5

5.0
6.0

4.5

6.0
7.0
7.0
6.5
5.0

5.5
6.0
4.0
3.0

4.0
5.0

7.0
7.0
7.5
7.5
7.5

1.0
H.O

5.5
'.0

7.0
7.5

7.6

7.5
a.o
9.0
R . 6
9.0

?.6
6.6
6 . 0
7.0

6.0
6.0

7.0
6.5
5.0
6.0
6.5

6.0
5.6

-.0

6.0
4.6

6 .'6

6.0

6.0
6.0
6.0
6.0

4.6
4.C
4.0
6.0

3.0
3.0

5.0 

6.0
6.0
3.6
3.5
3.0

3.0
4 . 0
6.0

6.0
6.0

7.0

6.0

3.6

3.0
1.5
1.0
3.0

1.6
1.0
3.0
4.6

6.0 
4.0

4.6
4.0 

3.0
1.5
0.5
0.6

1 . 0
4.0

4.0

* 7

".0 
1.6

1 . k
1 .6
0.5
0.6
1.0

1 .5
1 .6
1.0
? .0

4.0

4.0
3.0 

1. 5
0.0
9 . 0
0.0



7S STREAMS TRIBUTARY TO LAKE MICHIGAN

04127000 BOARDBAN RIVER NEAR MAYFIELD, MICH.

LOCATION. Lat 44°38'18", long 85°31'10", in SEjNEj sec.21, T.26 N. , R.10 W. , Grand Traverse County, tempi 
corder at gaging station on right bank, 25 ft downstream from Brown's Bridge, 300 ft dowi 
0.9 mile downstream from Brown's Bridge Dam, 1 mile northeast of Itayfield, and 9.6 miles 
City.

DRAINAGE AREA. 223 sq mi.

PEHIOD OF RECORD.--Chemical analyses: October 1968 to September 1969 (periodic).

ature re- 
East Creek, 
Traverse

EXTREMES.  1969-70: o

Period of record:

TEMPERATURE (°C) OF WATER, WATER

DAY OCT NOV DEC

.

YEAR OCTOBER 1969 TO SEPTEMBER 1970

JAN FER MAR

M4X MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17

2.0
2.0
4.0
4.0
4.0

4.0
3.0
2.0
2.0
2.0

2.0
2.0
2.0
1.0
0.5

1.5 6.5
2.0 7.0
2.0 7.0
4.0 7.0
4.0 6.0

3.0 6.0
2.0 6.0
2.0 6.0
2.0 6.0
2.0 6.0

2.0 5.5
2.0 5.5
1.0 5.5
0.5 5.5
0.5 5.5

0.5 10.0 5 .0
0.0 9.5 4.5

18 9.5 9.5 4.0
19 9.5 9.0 4.0
20 9.0 9.0 4.0

21 9.0 9.0 4.0
22 9.0 8.5 4.0
23 8.5 8.0 3.5
24 8.0 7.0 3.0
25 7.0 7.0 3.0

2f> 7.0 7.0 3.0
27 7.0 7.0 3.0
28 7.0 7.0 3.0
29 7.0 6.5 3.0
30 6,5 6.5 3.0

.5 .0

.5 .5

.0 .5

.0 .0

.0 .0

.0 .0

.0 .0

.0 .0

.0 .0

.5 .0

.5 .0

.5 .5

.5 .5

.5 .5

.0 0.5 0.5

.0 0.5 0.5

.0 0.5 0.5

.0 0.5 0.5

.0 0.5 0.5

.0 0.5 0.5

.0 0.5 0.5

.0 0.5 0.5

.0 0.5 0.5

.0 0.5 0.5

.0 0.5 0.5

.0 0.5 0.5

.5 0.5 0.5

.0 0.5 0.5
.0 .0 0.5 0.5 0.5

.5 0.5 0.5 0.5 0.5

.0 0.5 C

.0 0.5

.0 0.5 C

.5 0.5 0.5

.5 0.5 0.5

.5 0.5 0.5
.0 0.5 0.5 0.5 0.5

.0 0.5 0.5 0.5 0.5

.5 0.5 C

.0 0.5

.0 0.5

.5 0.5 0.5
).5 0.5 0.5
.5 0.5 0.5

.0 0.5 0.5 0.5 0.0

.0 0.5 0.5 0.0 0.0

.0 0.5

.0 0.5

.0 0.5

.0 0.5

.5 0.0 0.0
.5 0.0 0.0

.5

.5
  5
.5
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.5

.5

.5

.5

.5

.5

. 5

.5
, 5
. 5

.5

.5

.5

.5 1.5 1.5

.5 1.5 1.5

.5 2.0 1.5

.0 2.0 2.0

.0 3.0 2.0

.0 3.0 3.0

.0 3.0 3.0

.0 3.5 3.0

.0 3.5 3.5

.0 3.5 3.5

.0 3.5 3.5
.0 3.5 3.0
.0 3.0 3.0
.0 3.0 3.0
.5 3.0 3.0

.5 3.0 2.0

.5 2.0 1.0

.5 2.0 ?.0

.5 3.0 2.0
.5 3.0 3.0

.5 3.0 3.0
.5 3.0 3.0
.5 3.S 3.0
.5 3.5 3.5
.5 3.5 3.5

.5 3.5 3.5

.5 4.0 3.5
.5 4.0 4.0

.5 1.0 0.0     4.0 4.0
1.5 1.5 1.0     4.0 4.0

31 6.5 6.5     0.5 0.5 1.5 1.5     4.0 4.0

AVG 10.2 9.9 4.R 4.6 O.B 0.7 0.5 0.4 1.5 1.4 3.0 2.K

2 4.0 4.0 
3 4.0 4.0
4 4.0 4.0
5 4.0 4.0
6 4.0 4.0

7 4.0 4.0
8 4.0 4.0
9 4.0 4.0

10 5.0 4.0
11 5.0 5.0 

12 5.0 5.0
13 5.0 5.0 
14 5.5 5.0
15 6.5 5.5
16 6.5 6.0

17 6.0 6.0
1R 6.0 6.0
19 6.0 6.0
20 6.0 5.5
21 5.5 5.5

22 5.5 5.5
23 5.5 5.5
24 6.0 5.5
25 6.5 6.0 
26 9.0 6.5

27 11.0 9.0
2R 13.5 11.0
29 14.0 13.5
30 14.0 13.0
31

3.0 1?.0
3.0 11.5
2.5 11.5
2.5 11.5
1.5 11.0

1.0 10.5
1.5 10.0
2.0 11.0
2.5 11.5
3.0 12.0

3.0 1?.5 
?.5 11.5
1.5 10.5
0.5 10.0

1.0 10.0
1.0 10.5
4.0 11.0
4.0 14.0
4.0 13.5

5.0 13.5
5.0 15.0
5.0 15.0
5.0 12.5

3.0 13.0
3.0 13.0
4.0 13.0
4.5 14.0
5.0 14.5

6.0
4.5
5.0
5.0

5.0
5.5
6.5
7.5
a.o

9.5 
9.5 
8.5
7.5
7.0

7.5
8.5
H.5
7.5
7.0

7.5
6.5
7.5
8.5

R.O
7.5
7.5
9.5
 

4.5
4.0
4.0
4.5

4.5
5.0
5.5
6.5
7.5

8.5 
7.5
7.0
6.0

6.0
7.0
7.5
7.0
6.5

5.5
5.5
6.0
7.0

7.0
6.0
5.0
7.5
 

0.0
9.5
0.0
9.0

9.0
9.0
9.5
9.5
9.0

9.0
8.5
8.5
9.0

9.5
0.5
0.0
9.0
9.0

R.5
9.0
R.5
a.n

B.5
9.5
9.5
0.0
9.5

9.5
9.0
fl.5
8.5

fl.5
9.0
9.0
9.0
a. 5

8.0 
R.5
6.0
a.o

9.0
9.5
R.O
R .5
R.O

R.5
8.5
7.5
R.O

8.0
R.5
7.5
9.0
a. 5

9.5
9.5
R.5
7.5

7.5
B.5
0.0
8.5
8.0

7.5 
7.5
8.0
7.5

9.0
R.5
R.O
R.O
7.5

7.5
7.5
6.0
6.5

7.0
6.0
6.0
5.5
6.0

fl.O
H.O
7.5
7.0

7.0
7.5
R.5
8.0
7.5

7.0 
7.0
7.5
7.5

7.5
fl.O
7.0
7.0
7.5

7.0
6.5
6.0
6.0

5.0
5.0
5.5
4.0
5.0

4.5
4.0
5.5
5.5

5.0
6.5
6.5
6.0
4.5

4.5
4.0
4.0
4.0
3.0

3.0
3.0
3.0
3.0
4.5

4.5
5.0
5.0
4.5

4.5
3.5
2.0
1.5
 

3.0
3.5
4.0
4.0

4.5
5.0
6.0
4.0
4.0

4.0 
4.0 
4.0
2.5
2.5

3.0
?.5
2.5
3.0
3.0

4.5
4.5
3.0
4.0

3.5
?.o
1.5
1.5
 



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04127800 JORDAN RIVER NEAR EAST JORDAN, MICH. 

LOCATION.--Lat 45°06'09", long 85°05'53", in NWjNWj sec.7, T.31 N., R.6 W., Antrim County, temperatu

4.5 miles upst

DRAINAGE AREA. --67

PERIOD OF RECORD. -
Water temperatur

EXTREMES. --1969- 70

and March.

Period of record

periods. 

REMARKS. --A summar

DAY OCT

MAX

1 11.5
2 13.0
3 13.0
4 13 .0
5 11.5

ft 11.5
7 11.5

9 9.5
10 10.5

11 10.5
12 10. 0
13 9.5
14 9.5
15 R.5

If. R.5
17 R.5
in s.5
19 R.5
20 s.5

21 R.5
22 a.o
23 5.5
24 h.5
25 R.O

26 B.O
27 8.0
2« 6.5
29 h.O
30 8.0
31 h.5

ream
f?om mouth. 600 " d°TOStream fr°m WebSter Bridge, 4.2 miles south of East Jordan, and

 6 sq mi.

-Chen
es:

MIN

in. 5
11 .5
13.0
11 .0
10.5

1 1.0
11.5

8.5
9.5

10.0
9.5
9.5
R.5
H.5

R.5
R.5
S.O
R .0
S.O

R.n
5.5
5.5
5.5
ft. 5

R.O
6.5
6.0
6.0
5.5
5.5

ical analyses: October 1968 to September 1969
October 1966 to September 1970.

0

TEMPERATURE (°C) OF WATER! WATER YEAR OCTOBER

Nnv DEC

MAX MIN MAX MIN MAX

R.5
R.5
R.5
7.0
ft. 5

ft .5
6.0
ft .5
6.5
7.0

8.0
8.0
7.0
5.0
4.5

4.0
5.0
6.5
ft .5
4.5

4.0

3.5
4.0
4.5
4 .5

4.5
4.5
3.0
2.0
2.0

-5
.5
.0
. 5
 5

.0

.0

.0

 5

.0

.0

.0

.5
 5

.5

.0

.0

.5

.0

.5
. 5
.5

.0 2.0 0.5

.0 2.0 0.5

.0 2.0 D.5

.0 2.0 0.5

.0 2.0 0.5

.0 3.0 0.5

.0 3.0 0.5

.0 3.0 0.0 

.0 3.0 0.0

.0 3.0 0.0

.0 3.0 0.5

.0 3 .0 0.5

.0 3.0 0.5

.0 3.0 0.5

.0 1.5 0.5

.5 1.5 0.5

.5 1.5 0.5

.5 1.5 0.5

.5 1.5 0.5

.5 1.5 0.5

.5 1.5 0.5

.5 1.0 0.5

.0 0.5 0.5
.0 0.5 0.5 0.5
.5 0.5 0.0 0.5

.5 0.0 0.0 .0

.0 0.0 0.0 .5

.0 0.0 (1.0 .5

.0 0.5 0.0 .5

.0 0.5 0.5 .5
0.5 0.5 1.0

(periodic).

1969 TO SEPTEMBER 19TO

JAN PER

MIN MAX MIN

0.0 1.5 1.0
0.0 1.5 0.5
0.5 0.5 0.5
0.5 0.5 0.5
0.5 0.5 0.5

0.5 0.5 0.5
0.0 1.5 0.5
o.o ?.n 1.5
0.0 2.0 1.5
0.0 1.5 1.5

0.0 1.5 1.0
0.5 1.0 0.5
0.5 0.5 0.5
0.5 0.5 0.5
0.5 0.5 0.5

0.5 0.5 0.5
0.5 0.5 0.5
0.5 1.5 0.5
0.5 1.5 0.5
0.5 0.5 0.5

0.5 0.5 0.5
0.5 2.0 0.5
0.5 2.0 0.5
0.5 1.5 1.0
0.5 1.5 0.5

0.5 0.5 0.5
1.0 0.5 0.5
1.5 0.5 0.5
1.5
0.5
0.5

MAR

MAX MIN

0.5 0.5
2.0 0.5
2.0 2.0
2.0 1.5
1.5 1.5

1.5 1.5
1.5 0.5
0.5 0.0 
0.0 0.0
0.0 0.0

0.5 0.0
1.0 0.5
1.0 0.5
1.0 0.5
1.0 0.5

1.5 1.0
3.0 1.0
3.0 2.0
2.0 1.0
2.0 2.0

3.0 1.5
3.0 2.0
3.0 2.0
3.0 2.0
3.0 1.5

2.0 0.0
0.5 0.0
0.5 0.5
0.5 0.0
1.5 0.0
2.0 1.5

1

2
3
4
5
6

7
R
9

10
11

12
13
14
15
1ft 

1 7
18
19
20
21

22
23
24
25
2ft 

27
2R
29
30
31

2.0

1.5
3.0
3.0
3 .0
2.0

3.5
4.0
4.0

3.0
3.5

4.0
5.0
5.5

R.5 

7.0
ft. 5
ft. 5
6.0
5.5

5.5
R.5
9.0

10.0
12.0 

12.5
13.5
15.0
15.0
 

1.0

1.5
1.5
1.5
1.5
2.0

?.o
3 .5
3.0
1.5
1.0

2.0
3.5
4.0
4.0

6.5
6.0
5.5
5.5
5.5

5.0
5.5
7.5
7.5

10.0 

10.5
11.5
12.5
14.5

--

14.5

13.0
R.5

11.0
11.0

H.O

9.0

11.0
11.0
11 .0
11.0

10.5
10.0
9.5
S.5

10.0
12.0
14.0
14.0
14.0

14.0
14.0

14.0
12.0
11.5 

10.5
10.0
14.0
14.0
14.0

13.5 14.0

R.5 14.0
ft. 5 12.5
S.O 13.5
S.O 14.5
5.5 14.5

7.0 15.5
9.0 16. 0

11.0 16.5
10.5 17.0
10.0 17.0

10.0 1ft. 5
9.5 1ft. 0
R.O 14.5
«.0 15.0

R.5 1R.O
9.0 1R.O

12.0 15.5
12.0 12.5
12.0 14.0

13.0 15.0
11.5 lh.5
11.5 lh.5
11.0 14.5

9.0 13.5
9.5 13.5
9.5 17.0

13.5 17.5
13.5

13.5

11.5
10.0
10.5
12.0
12.0

13.0
14.0
14.5
15.0
15.5

15.5
13.5
13.5
13.0
14.5

15.0
15.5
12.0
9.5

11.5

11.5
14.0
14.5
11.0

11.0
11.5
13.0
15.5
 

7.5

7.5
7.5
5.0
4.0
5.0

6.0
6.0
4.0
3.5
5.5

6.5
h.5
5.5
5.5
6.0 

ft.O
6.0
5.5
3.5
4.0

5.0
5 .0
5.5
6.5

7.5
7.0
7.0
7.0
7.0

6.0 17.5

5.0 17.0
5.0 15.5
2.0 14.0
1.0 14.0
2.0 14.5

3.5 14.5
4.0 16.0
2.5 lh.0
3.0 16.0
2.5 16.0

5.0 16.0
5.0 lh.0
4.5 16.5
4.5 1ft. 5
3.5 16. S

4.5 1ft. 0
4.0 14.0
3.5 15.0
2.0 15.5
1.5 15.5

2.5 13.5
3.0 13.5
4.5 14.0
4.0 14.5
5.5 15.5 

h.O 15.5
5.5 13.5
6.0 13.5
5.5 13.5
6.0 13.5

ft.O 13.0

4.5 12.5

4.0 12.5
2.0 14.0
2.0 14.0
3.0 14.0

3.5 1ft. 0
3.5 1ft. 0
4.0 16.0
4.5 14.0
5.0 13.5

5.0 12.5
4.5 12.5
5.0 12.0
5.5 10.5 
5.5 11.5

3.5 11.5
3.0 11.0
3.5 11.5
4.5 13.5
2.5 14.0

2.5 14.0
2.5 14.0
3.0 14.0
3.5 14.0

3.5 12.5
3.5 I 1.0
2.0 10.0
2.0 9.0
2.0

1.0

1.5
1.5
2.5
3.5
3.0

4.0
ft.O
3.5
3.5

1.5

1.5
2.0
0.5
0.5 
0.5

1.0
1.0
0.5
1.5
3.5

4.0
2.5
2.5
3.5

1.0
0.0
S.5
9.0
 



80 STREAMS TRIBUTARY TO LAKE HURON

04128000 STURGEON RIVER NEAR WOLVERINE, MICH. 

LOCATION.--Lat 45°17'56 1 , long 84°36'40", in SEjNEj sec.36, T.34 N., R.3 W. , Cheboygan County, temperatur

DRAINAGE AREA.--170 sq mi, approximately.

PERIOD OF RECORD.--Water temperatures: October 1958 to September 1970.

EXTREMES.--1969-70:
Wate 

March.

Period of

REMARKS.- 
upstr

roper

TEMPERATURE <°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970



LOCATION. Lat 44 39'35", 
gaging station on rlgh

DRAINAGE AREA. 110 sq mi. 

PERIOD OF RECORD. Water t

EXTREMES. 1969-70:
Water temperatures: M 

March.

Period of record: 

REMARKS. No temperature r

STREAMS TRIBUTARY TO LAKE HURON 

04135500 AU SABLE RIVER AT GRAYLING, MICH.

15.0
15.5
15.5

15.5
15.5
14.5
12. 0

12.n 
11 .n 
10.5

7.0 
7.0 
7.0

5.0 
5 .0 
5.0 
5 .0

5.0

3 .n



82 STREAMS TRIBUTARY TO LAKE HURON

04135700 SOUTH BRANCH AU SABLE RIVER. NEAR LUZERNE, HIGH.

LOCATION.--Lat 44°36'53", long 84°?7'20", in SEjSEj sec.29, T.26 N., R.I W., Crawford County, temperature recorder 
at gaging station on right bank 10 ft upstream from Smith Bridge, 400 ft downstream from highway bridge on 'State

DRAINAGE AREA.--401 sq mi.

PERIOD OF RECORD.--Water temperatures: November 1966 to September 1970.

EXTREMES.-.1969-70:
Water temperatures: Maximum, 22.0°C July 31, Aug. 1; minimum, freezing point on many days during December to 

March.

Period of record:

REMARKS.--Intermittent ice cover during winter periods. Recorder stopped Oct. 14.24, Nov. 25 to Dec. 5, range in 
temperature, 4.5°C to 10.0°C, 1.0°C to 4.0°C, respectively.

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

1 13.0 0.0 
2 13.5 2.0
3 13.0 2.0
4 14.0 1.0
5 13.5 1.0 

6 13.0 1.0
7 13.0 1.5
8 12.0 0.0
9 10.5 B.5

10 11.0 10.5

11 11.0 10.5
2 10.5 10. n 

13 10.0 9.5
4

15

16
L7
18

9
?0

?1
22
23
>4
>5 6.0 5.5

26 7.0 6.0
27 6.5 6.0
?8 6.0 5.5
'9 5.5 4.5
30 5.5 4.5
)\ 5.5 5.0

rfG

Y APR

MAX MIN

1 3.5 1.0

6.5 5 
fl.O 6
8.0 7
7.0 6

6.0 5
5.5 4
5.0 4
5.0 4
5.5 5

6.5 5

6.0 5
5.0 3
3.5 2

3.5 3
4.0 3
5.0 4
5.0 4
4.0 2

2.0 1
2.0 1
3.0 2
3.0 2
 

__
__
 
--
--
--

5.0 4

MAY

MAX

17.5 15

.5 

.5

.0

.5

.0 

.0

.5

.5

.5

.0

.5

.0 

.0

.5

.0

.0

.0

.0

.0

.0

.0

.5

.0

.0 
_
 
 
 
 
 

.1

N

5

 

_- __
 

.0 1.0

.0 1.0

.0 1.0

.0 1.0

.5 1.0

.5 1.5

.5 1.0 

.0 1.0

.0 1.0

.0 0.0

0.5 0.0
0.5 0.5
0.5 0.5
0.5 0.5
0.5 0.5

0.5 0.0
0.5 0.0
0.0 0.0
0.0 0.0
o.'o o.o

0.0 0.0
0.0 0.0
0.0 0.0
0.5 0.0
0.5 0.5
0.5 0.0

0.6 0.4

JUN

MAX MIN

_

0 
0.
0
0.
0 

0
0.
0
0.
0

0

0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
1
1
0
1

0

MA

20.

0 
5
5
5 
5

0
0
0
0
0

5

5
0
0

5
5
0
0
0

0
0
0
0
0

0
5
0
0
5
0

2

JUL

»

5

0.0 
0.0
0.0
0.0
0.0 

0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.5
0.0
0.0

0.0

MIN

18.0

1.5 
1.5
0.0
0.0
0.0 

0.0
1.5
1.5
?.o
1.5

1.5

0.5
0.5
0.5

0.5
1.5
1.5
1.0
1.0

1.5
3.0
2.0
3.0
3.0

0.5
1.5
1.0
 
--
 

1.2

AIIC,

MAX

22. 0

0 
0
0
0
0

0
0
1
1
0

0

0
0
0

0
0
1
0
0

0
1
0
1
0

0
0
0

0

M

19

5 
0
0
0
0 

0
0

.0
0

.5

.5

.5
5

.5

.5
5

.0
5

.5

.5
5

.5

.5

.5

.5

.5

.5
 
 
 

.5

N

0

1.0 
2.0
2.0
2.0
3.5 

2.0
2.0
1.5
1.5
1.0

2.0
3.0 
2.0
2.0
2.0

3.0
4.0
4.0
4.5
3.5

4.5
4.0
4.5
5.5
4.0

3.5
3.5
3.5
2.0
3.5
4.0

2.9

SEP

MAX

14.0

0.5 
1.0
1.5
1.5
1.0

1.5
1.0
0.5
0.5
0.5

0.5
0.5 
0.5
0.5
0.5

0.5
0.5
1.0
1.0
1.5

1.5
3.0
3.0
3.0
1.5

0.0
0.0
1.0
0.5
0.5
1.0

1.0

MIN

11.0

2 3.5 1.5 
3 4.0 1.5
4 5.0 2.0

6 4.5 4.0

7 6.0 3.5

9 6.0 3 .0 
0 4.0 2.5

LI 4.5 2.0 

2 5.0 3.0
3 6.5 4.5 
4 fl.O 6.0
5 9.0 7.0

7 7.5 7.0

9 7.0 6.5
0 6.5 6.0
1 6.0 6.0

2 7.5 6.5
3 11.0 7.5
4 12.0 9.5
5 13.0 11.0
6

7
8
9
0 18.0 17.5
1

5.5 11.0 
1.0 9.0
3.0 10.5

1.5 9.0

1.5 9.5

4.5 13.0

1.0 9.5
9.5 9.0

2.5 10.0

6.5 12.5
6.0 13.5
7.0 13.5

7.0 15.0
6.5 13.5
6.0 12.5
3.5 1?.0
3.0 11.0

?.0 10.0
?.0 10.5
5.5 10.5
6.0 14.0
6.0 15.0

5.0
6.0

7.5

9.0

0.0

7.5
7.0

1.5

fl.5
6.5
6.5

7.0
8.5
8.5
7.5
7.0

6.0
5.5
9.0
0.5
 

21.5 17.5 
2.5 21.0 18.5
3.0 18.5 15.5

5.0 18.5 14.5

5.5 20.5 16.0

7.0 18.0 17.0

5.0 19.5 1B.O
4.0 20.0 18.0

7.0 20.5 17.5

5.0 19.0 16.5
2.5 17.0 14.5
3.0 17.5 13.5

3 .5 19.0 15 .0
4.0 19.0 15.5
6.0 18.5 16.5
3.5 20.5 16.0
4.0 21.5 17.0

3.0 21.0 18.0
3.0 21.0 18.0
5.0 21.5 18.5
7.0 21.0 18.5

22.0 18.5

1.0 
0.0
8.0

8.5

9. 5

9.0

0.0
0.0

8.5

7.5
8.5
7.0

6.5
5.5
6.0
7.5
8.5

7.5
5.5
5.0
5.5
5.5

6.5 
7.0
4.5

4.5

5.5

6.0

6.5
6.5

5.0

5.0
6.0
4.0

4.0
3.5
3.5
3.5
5.0

4.0
4.5
2.5
3.0
2.0

3.5 11.5 
3.0 12.0
6.0 13.0

6.5 14.0

6.5 15.0

6.0 13.0

4.0 11.0 

3.5 11.0
3.5 11.0 
1.0 10.0
0.5 10.0

2.0 Ll.O

2.5 10.0
4.5 11.5
5.5 14.0

5.5 14.5
4.5 13.0
4.5 12.5
4.5 13.0
4.0 12.0

2.0 10.5
0.5 9.0
9.0 7.5
8.5 B.O
 

7.1 5.3



STREAMS TRIBUTARY TO LAKE HURON 83 

04139500 RIFLE RIVER AT "THE RANCH" NEAR LUPTON, MICH. 

LOCATION.--Lat 44°23'06", long 84°02'18", in SEjSWj sec.11, T.23 N., H.3 E., Ogemaw County, temperature recorder at

DRAINAGE AREA.--56.8 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1968 to September 1970 (periodic). 
Water temperatures: July 1950 to September 1970.

EXTREMES.--1969-70:
Water temperatures: Maximum, IS.S'C July 3; minimum, freezing point on many days during December to March.

IAHKS.--C

DAY

1
2
3
4

5

6
7
8
9

10

11
12
13
14
15 

16
17
1H
10

20

?1
22
23
24

25

2ft

27
2 8
29
30
31

minimum, fre

GCT

MAX MIN

2.0 10.5
2.0 12. 0
2.0 12.0
3 .0 11. 0

2.0 11. P

2.0 11.0
2.0 12.0
2.0 10.5
0.5 Q.O
0.5 in. 5

1.5 10.5
1.5 10.5
0.5 10.5

0.5 lo.O
0.0 9.0

9.5 9.0 
9.0 8.5
9.0 9.0
9.5 9.0

9.5 fl.5
H.5 7.0
7.0 6.0
ft. 5 ft. 5
R.O 6.5

B.O B.O
B.O 7.0
7.0 6.5
ft. 5 6.0
6.5 6.0
ft. 5 6.5

TEMPERATURE (

NCW

MAX

7.0
«.o
fl.O
fl.O
fl.O

7.0
ft .5
7.0
7.0
7.0

7.0
7.0
ft. 5

6.0

5.0

4.5 
5.5
5.5
4.5

4.0
3.5
4 .0
4.0
4.0

4.0

4.0
3.5
3.0
3.0
 

°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DEC JSN FFR MSR

MIN M.X MIN MM M,N MAX MIN MM M

6.5 .0 .0 0.0 0.0 0. 0.0 0.* 0
7.0 .0 .5 0.5 0.0 0. 0.5 0.5 C
«.0 .5 .5 0.5 0.5 0. 0.5 0.5 0
S.O .5 .5 0.5 0.5 0. 0.5 0.5 0
7.0 .5 .5 0.5 0.0- 0. 0.0 0.5 C

6.5 .5 .5 0.0 0.0 0.0 0.0 0.5 0
ft. 5 .5 .5 0.0 0.0 0.0 0.0 0.5 C
6.5 .5 .5 0.0 0.0 0.5 0.0 0.5 0
7.0 .5 .5 0.0 0.0 1.0 0.5 0.0 0
7.0 .5 .0 0.0 0.0 1.0 1.0 0.0 0

ft. 5 .5 .0 0.0 0.0 1.0 1.0 0.0 0
h. 5 .5 .5 0.0 0.0 1.0 0.^ 0.0 0
6.0 .5 .5 0.0 0.0 0.5 0.5 0.5 0

5.0 .5 .5 0.0 0.0 0.5 0.0 0.5 0
4.5 .5 0.5 0.0 0.0 0.0 0.0 0.5 0

4.0 0.5 0.5 0.0 0.0 0.0 0.0 1.0 0 
4.5 0.5 0.5 0.0 0.0 0.0 0.0 1.5
4.5 0.5 0.5 0.0 0.0 0.0 0.0 2.0
4.0 0.5 0.5 0.0 0.0 0.0 0.0 2.0

3.5 0.5 0.0 0.0 0.0 0.0 0.0 2.0
3.5 0.0 0.0 0.0 0.0 0.5 0.0 2.0
3.5 0.0 0.0 0.0 0.0 0.5 0.5 2.0
4.0 0.0 0.0 0.0 0.0 1.0 0.5 2.0
4.0 0.0 0.0 0.0 0.0 1.0 1.0 1.5

4.0 0.0 0.0 0.0 0.0 1.0 0.5 1.
3.5 0.0 0.0 0.0 0.0 0.5 0.5 1.
3.0 0.0 0.0 0.0 0.0 0.5 0.5 1.
3.0 0.0 0.0 0.5 0.0     1.
3.0 0.0 0.0 0.5 0.0     1.

0.0 0.0 0.0 0.0 --   1.

3.0 
3.0 
3.0 
3.0 
3.0

5.0 
5.0 
5.0 
5.0 
5.0

10.0 
10.5 
11.0 
12.5 
! 2.5

13.0
13 .0
12.0
12.0
12.0

11.5
11.5
11.0
12.0
12.5

17.0
16.5
17.5



84 STREAMS TRIBUTARY TO LAKE HURON

O414050O RIFLE RIVER AT SELKIRK, HICK. 

LOCATION.--Lat 44°18'48", long 84°04'10", in SEjNEj sec.9, T.22 N., R.3 E., Ogemaw County, tempe

Creek. 

DRAINAGE ABEA.--117 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1968 to September 1970 (periodic). 
Water temperatures: October 195O to September 1970.

EXTREMES.--1969-70: 

ord:Period of 

REMARKS.--Recorder stopped Dec. 14-16, Jan. 18-21, range in temperature O.O°C to 1.0°C, 0.0°C,

1.5 
1.5 
1.0

0.0 
0.0 
0.0 
0.5 

0.5

1.0 
1.0 
0.5

10.0
11.5
11 .5
15.0

15.5
17.0
17.0



STREAMS TRIBUTARY TO LAKE HURON

04142000 
(Internation

RIFLE RIVER NEAR STERLING, MICH. 
il Hydrological Decade River Station)

LOCATION.--Lat 44°04'2l", long 84°01'12", in NEjSWj

DRAINAGE AREA..-320 sq mi, approximately.

PERIOD OF RECORD.-.Sediment records: April to September 1966, October 1966 to September 1969 (partial record), 
October 1969 to September 1970.

EXTREMES.--1969-70:

Sediment discharge: Maximum daily, 1,55O tons June 3; minimum daily, 2.1 tons Sept. 14.

Period of record: 
Sediment concentra

September 1966. 
Sediment discharge

daily, 280 mg/1 Mar. 24, 1970; minimum daily, 2 mg/1 on several days during 

y, 1,55O tons June 3, 1970; minimum daily, 0.67 ton Sept. 20, 1966.

REMARKS.--Daily sediment discharges computed by subdivision on Oct. 11, 13, 20, Nov. 19, Apr. 20, June 2, 12,
July 12, 18, 30. Flow affected by ice Nov. 28 to Dec. 6, Dec. 14 to Mar. 24. Occasional regulation by dams up 
stream from station.

SUSPENDED SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

157 
155 
Ifr?

300 
2RO 
270

250
250
250
250
250

230
230
230
230

3.7 
3.7 
3.7

225 
220 
215 
205 
20n

210
210
210
215
220



STREAMS TRIBUTARY TO LAKE HURON 

04142000 RIFLE RIVER NEAR STERLING, MICH.-.Continued

SUSPENDED SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER J.969 TO SEPTEMBER 1970

APRIL "»V J " NE

559

689
777

1060
1340
1120

847
719
653
627
614

587
570
531

190
258
138

188
151
138
127

332
316
305
295

380
330
303

MEAN

CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAY!

40 59

7.2 
7.7 
9.1

3B8 
1200 
2190 
1520
853

274
272
271

103
227
262
143

SEDIMENT 
DISCHARGE 
(TONS/DAY I

108
847

1550
587
180

262 
257 
26]

271
233
226

2?5 
211 
216 
226 
25?

220
226
206
207

6.1 
4.6 
7.0

7. 1 
6.7 
5.6

TOTAL 21121

MEAN
ISCHARGE
(CFS 1

211
203
188
212
215

198
176
221
363
295

252
548
465
327
308

27?
233
48?
475
346

285
250
217
207
203

192
185
?46
242
396 
518

MEAN 
CONCEN
TRATION
(MG/L )

9
10
11
12
13

13
13
21
84
43

15
143
123
56
40

31
23

105
95

41

15
13
14
15
16

17
11
18
19
44 
65

SEDIMENT
DISCHARGE
( TONS/DAY)

.1

.5
. 6
.q

.5

-q

.2

2
1

1
1

1
.8
. 2
.4
.8

.8
.5

1
1

q

MEAN 

MEAN CONCEN-

DISCHARGE TRATION

(CFS) (MG/L)

38fl 57

260 28
255 23
246 20
211 15

195 14
183 13
174 13
169 15
164 16

162 16

159 18

15fl 20
155 20
149 20

146 20
142 20
143 21
159 2R
170 28

156 27
148 25
152 23
149 22
145 21

142 21
139 22
1?9 24
141 26
144 28 
146 19

SEDIMENT
DISCHARGE
( TONS/DAY)

60
20
16
13
8.5

7.4
6.4
6.1
6.8
7.1

7.0
7.7
8.5
8.4
8.0

7.9
7.7
8.1
12
1 3

11
10
9.4
8.9
8.2

B.I
8.3
9.0
9.9

11
7.b

MEAN
DISCHARGF

(CFS)

137
142
176
217
191

166
180
182
166
1".5

149
144
151
159
169

179
180
198
186
172

167
214
209
205
240

230
240
218
200
190

MEAN 
CONCEN
TRATION
(MG/L 1

13
12
12
10
9

10
25
12
9

10

9
8
7
5
6

6
7
8

12
6

5
13
10
8

18

23
22
13
21
30

SEDIMENT
DISCHARGE
( TONS/DAY)

.8
.6
.7
.9
.6

."3

1

.9
.0
.2

.6
.1
.9
.1
.7

.9

.4

.3
.0
.8

.3
.5
.6
.4

1

1
1

.7
1
1



STREAMS TRIBUTARY TO LAKE HURON 

04144000 SHIAWASSEE RIVER AT BYRON, MICH.

WION.

upstr

 Lttt 42°49

earn from Sou

INAGE AREA.   368 s

IOD OF RECORD.   Wa

REMES.

and

eriod

  1969-70:

February.

of record:

25", long 83"56'45", in NEjNEj sec. 23, T.5 N., H

th Branch Shiawas

q mi.

ter temperatures:

see River.

March 1962 to September 1970.

0

4 E., Shian

s during Janua

st

ft

OCTOBtK NOVEMB

AY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TH

MAX

16.0
16.0
15.5
16.0
15.5

15. S
15.5
15.0
13.0
13.5

14.5
14.5
14,5
14.5

MIN MAX

4.5
6.0
4.5
5.0
4.5

4.5
5.5
3.0
1.0
2.0

3.5
3.5
3.5
2.0

12.0 10.5

11.0 10,5
10.0
9.5
9.5

10.0

10.0
10.0
7.0
b.O
7.0

8.0
8.0
7.0
6.0
5.5
6. a

16.0

9.5
8.5
9.0
9.0

9.5
7.0
5.5
4.b
5.5

7.0
7.0
6.0
b.5
4.5

.0

.0

.0

.5

.0

.0
,5
.0
.0
.0

.0

.0

.0

 5

.0

.5

.5

.5

.0

.0

.0

.5

.0

.5

.5

.5

.0

.0

.0

4.5 9.0

APRIL MAY

AY

1
2
3
4
5

6
7
8
9

10

1 
2 
3
4 
S

6

8 
9
0

1 
2 
3
4
5

6
7
8
9
0 
1

M*>

4.0
4.0
3.0 
4.0
4.5

4.5
5.5
8.0
9.0
9.0

8.0 
6.5 
6.5

10.0

MIN MAX

4.0 20.0
2.0 1B.O
2.0 14.5 
3.0 15.5
4.0 15.5

4.5 14.5
4.5 14.5
5.5 18.0
8.0 19.5
8.0 19.5

5.5 19.0 
6.5 17.0
6.5 14.5 
8.5 15.5

10.0 10.0 15.5

10.5
9.1
6.b

6.0 
10.5
12.0

9.0 15.5 
6.5 19.0
6.5 20.5

6.5 22.0 
6.0 21.5 
8.0 21.0
0.5 19.0

13.5 11.5 18.0

15.5
16.5
1B.O
20.0
20.0

3.0 18.0
4.5 16.5
6.5 16.5
8.0 19.0
9.0 20.0

EH DECEMBER

MIN MAX MIN MAX

6.0 2.0
7.0
8.5
8.0
7.0

6.5
5.5
6.0
5.5
6.0

7.0
7.0
6,0
4,5
3.0

2.0
3,0
3.5
4.0
2.0

1.0
0.5
1.0
1.5
3.0

3.5
3.0
2.0
2.0
2.0

.5

.5

.5

.5

.5

.5

.5

.5

.5

.0

.0

.0

.5

.5

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.5 0.5

.5 0.5

.5 0.5

.5 0.5

.5 0.5

.5 O.S

.5 0.0

.b 0.0

.5 0.0

.5 0.5

.5 0.5

.0 0.5

.5 0.5

.5 0.5

.5 0.0

.0 0.0

.0 0.0

.0 0.0

.0 0.0

.0 0.0

.0 0.5

.0 0.5

.0 O.S

.0 0,5

.0 0.5

.0 0.5

.0 0.5

.0 0,5

.0 0.0

.0 0.0

0.5 2.0 O.b 0.5

JUNt

MIN MAX MIN MAX

18.5 20.5 19.5 26.0
13.5 20.0 19.0 26.5
11.0 19.0 17.0 26.5 
13.5 19.0 16.0 25.5
13.5 20.0 17.0 23.0

11.0 21.0 18.0 ?3.5
11.0 21.5 19.0 24.0
13.5 24.0 20.0 24.0
16.5 24.5 21.0 22.0
18.0 25.0 22.0 22.0

17.0 25.5 23. b 22.0 
14. S 24.0 21.0 23.5
14.0 23.0 20.0 24.5 
13.5 21.0 20.0 24.5

15.0 23.5 20. b 24.5 
14.5 24.5 22.0 24.0
13. b 24.5 23.5 24.0 
15.5 23.5 20.0 22.0
18.5 20.0 18.0 21.0 

19.0 19.0 18.0 19.0

20.5 20.0 16. b 20.0 
19.0 21.5 18.5 20.0
17.0 20.5 20.0 20.5
17.0 21.5 18.5 22.0

16.5 20.0 16. b 24.0
15.5 19.0 15.5 24.5
15.0 19.0 18.0 25.0
16.0 21.5 19.0 25.5
18.5 25.0 21.5 ?5.5 
iq. K       ?=i.q

JANUARY

MIN

0.5
0.5
0.5
0.5
0.5

O.S
0.0
0.0
0.0
0.5

0.5
0.5
0.5
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.0
0.0
0.0
0.0 

0.0

JULY

MIN

24.0
25.0
24.5 
21.0
20.0

20.0
21.0
22.0
21.0
20.0

20.0 
22.0
23.5 
23. S

22.0 
22.0
23.0 
21.0
18.5

16.5 
18.0 
15.5
19.5
?0.0

21. S
23.0
24.5
24.5
24.5
P4.5

FE

MAX

0.0
n.o
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
O.S
0.5
0.5
0.5

0.5
0.5
0.0
0.0
O.S

0.5
o.s
O.S
 

8RUARY

MIN

0.0
0.0
0.0
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
O.b
0.5
0.5

0.5
O.S
0.5
0.5
0.5

0.5
0.0
0.0
0.0
0.0

0.5
0.5
0.5
  

MARCH

MAX -IN

0.5 0.5
O.S
0.5
0.5

.5

.5

.5
0.5 0.5

0.5 0.5
0.5
0.5
O.S

.5

.5

.5
0.5 O.b

0.5
1.0
1.0
1.0
1.0

1.0
2.0
2.0
3.5
3.5

4.5
4.5
4.0
3.5
3.5

3.5
2.0
3.S
3.5

.5
. ^
.b
.0
.0

.0

.0

.0

.0

.5

.5
  0
.5
.5
.5

.0

.5

.0

.0
      3,5 ?.0

0.5

.

MAX

?6.5
25.5
25.5 
23.5
22.0

23.5
23.5
24.5
24.5
25.5

25.0 
25.5 
25. 0
25.5 
25.5

25.5 
24.5

23.5
23.5 

23.5
22.0 
20.5
21.0
23.0

23.5
23.5
24.0
23.5
22.0 
7\ .5

0.0

UGUST

MIN

24.5
22.0

20.5
19. S

20.0
20.5
21. u
21.5
23.0

21. b 
22.0
22. n 
22.0

?3.5 
21.0
21.0 
22.0
21.5

20.0 
19.0
19.0
19.0

20.0
21.0
22.0
20.0
20.0

4.5 0.5

SEPTEMSFR

MAX MIN

20.0 Ifl.O
19.0 1^.0

22.0 20.0
22.0 20.5

21.5 20.5
H2.0 2
23.5 2
23.0 2

.0

.5

.0
H2.0 21.0

20. S 19.5 
20.0 19.0 
19.0 16.5
16. b 15.5 
16.0 15.5

17.0 16.0 
17.0 16.5
17.0 16.5 
16.0 16.5
18. b 17.0

20.^ 20.0 
20.0 19.0
19.0 1
19.0 1

).o
.5

19.0 18.5
18.0 1
15.5 1
13.5 1

.5
J.S
.0

12.0 11.5



STREAMS TRIBUTARY TO LAKE HURON

04151500 CASS RIVER AT FRANKENMUTH, MICH. 
(International Hydrological Decade River station)

AINAGE AREA. --848

THEMES. -
Sedime

D 

I
2
3
4
5

6
7
3
9

10

I
2
1

4
5

6
7
8
9
0

1
?
3
4
5

6
7
i)
9
0 
1

-1969-70:

( CFS) 

34
33
33
33
32

32
*6
39
39
33

53
50
55
60
58

54
5*
54
55
61

84
d-J

90
84
78

72
70
73
70
66 
ft

sq mi (at gaging station).

SUSPENDED-SEDIMENT DISCHARGE,

'CTi)BI=R

MEAN

(MG/L) 

26
25
24
23
22

21
20
19
20
?0

21
22
22
23
24

20
18
16
17
1 7

16
15
13
11
10

n
10

9
9
9 
9

(TONS/DAY) 

2.4
2.2
2.1
2.0
1.9

1.8
1.9
2.0
2.1
2.1

3.0
3.0
3.3
3.7
3.8

2.9
2.6
2.3
2.5
2.8

3.6
3.6
1.2
2.5
2.1

1.9
1.9
1 .8
1 .7
1.6 
1.6

MEAN

78
IDO
109
101

99

97
89
83
79
81

81
78
77
73
71

68
70
80

132
196

171
154
146
144
141

141
140
134
128
125

WATER YEAR OCTOBER 1969 TO

NOVEMBER

MEAN 
CONCEN- SEDIMENT

10 2.1
10 2.7
11 3.2
13 3.5
15 4.0

12 3.1
8 1.9
5 1.1
6 1.3
9 2.0

2 2.6
2 2.5
0 2.1
0 2.0
0 1.9

0 1.8
0 1.9
0 2.2
5 5.3
0 11

5 6.9
0 4.2
9 T.5
8 3. 1
8 3.0

7 2.7
6 2.3
6 2.2
5 1.7
5 1.7

rom dam in Frankenmuth, 2.7 miles

SEPTEMBER 1970

DECEMBEK

MEAN 
MFAN CONCEN- SEDIMENT

(CFS) IMG/L) (TQNS/OAY) 

122 .5
96

107
94
95

94
93
96
97

100

104
107
107
104
100

92
83
82
78
70

62
62
64
68
72

72
70
70
70
74
7B

.0

.2

.0

.0

.0

.0

.0
,3
 I

. 1

.2

.2

. [
  1

.99

.95

.89

.84

.76

.67

.67

.69

.73

.78

.78

.76

.76
.76
.80 
.84

JANUARY

MEAN
CONCEN- SEDIMENT 
TRAT10N DISCHARGE 
MG/U (TONS/DAYI

.62 

.63 

.65

.68

.69 

.71 

.73 

.76 

.76

FEBRUARY

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFS) (MG/L) ITONS/OAY)

105
120
130
125
120

115
110
110
110
110

110
105
100

.89 

.86 

.91 

.93 

.91

.93 

.93
1.0
1.1
2.2

3.4 
4. 1 
6.9

MEAI> 
MEAN CONC

OISCHAKGE TRAT
(CFS) IMG/

130
130
123
389

1080 1

1600 1
1240 I

600
450
400

310
250
215
200
ISO

170
165
160
159
179

232
267
301
348
377

380
327
446
49?
502 
525

N- SEDIMENT
ON DISCHARG
I (TONS/DA )

0 3.
0 3.
0 3.
3 74
3 344

2 613
6 489
9 112
4 29
5 16

5 13
2 8.1
7 4.1
6 J.2
6 2.9

7 3.2
7 3.1
5 2.2
2 .86
2 .97

2 l.J
2 1.4
1 .81
I .94
1 1.0

2 2.1
2 1.8
2 2.4
2 2.7
2 2.7 
1 1.4



STREAMS TRIBUTARY TO LAKE HURON 

04151500 CASS RIVER AT FRANKENMUTH, MICH.--Continued

EXTREMES, 1969-70. Continued

1970.

MARKS. --Daily
Sept. 4, 15,
by dams upst

sediment discharges corputed
16, 27.. Flow affected by i

ream from station.

by subdivisi
ce Dec. 5, 6,

28, 1967; minimum daily 

on on Mar. 4, Apr. 21,
Dec. 15 to Mar. 1, Mar

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO

MEAN 
DISCHASG

AY (CFS) 

1 546
2 592
3 490
4 487
5 638

6 1010
7 1660
8 2390
9 3100

10 2650

1 1660
2 1200
3 933
4 744
5 619

6 537
7 482
8 434
9 397
0 46)

1 850
2 2700
3 2820
4 1753
5 1300

6 965
7 713
8 561
9 493
0 429
I

OTAL 33638

MEAN

AY ICFS)

1 90
2 83
3 111
4 163
5 162

6 126
7 106
8 19'}
9 746

10 1060

1 526J
2 5620
3 2790
4 1610
5 1840

6 1880
7 1240
8 829
9 675
0 588

1 585
2 519
3 411
4 336
5 292

6 257
7 226
8 199
9 211
0 308
1 54i

OTAL 29072

LITAL DISCHARGE

APRIL

MEAN
CONCEN- SEDIMENT 

E TKATICJN DISCHARGE
IMG/LI (TONS/DAY) 

1 1.5
3 4.8
5 6.6
7 9.2

11 19

19 52
50 224

118 761
167 1400
96 687

44 197
19 62
13 33

8 16
5 8.4

8 12
11 14
14 16
14 15
14 18

29 74
157 1260
204 1550

60 284
34 119

34 89
27 52
27 42
26 35
30 35
   

7096.5

JULY

MEAN
CONCEN- SEDIMENT

(MG/L) ITONS/DAY)

10 .4
10 .2

107 3
50 2
22 .6

18 .1
14 .0

149 98
110 222
170 624

460 6230
138 2090

55 414
40 174
71 353

72 365
45 151
39 87
37 67
36 57

35 55
32 45
28 31
27 24
27 i\

27 19
25 15
29 16
37 21
38 32
36 53

11344.3

FOR YEAR (CFS-OAYS)
OTAL SUSPENOED-SEOIMENT DISCHARGE FOR YEAR

MEAN 
DI SCHARGE

ICFS) 

333
345
304
276
257

240
223
212
202
189

178
181
220
241
281

4)4
497
420
341
284

240
209
189
194
267

387
319
271
234
205
198

8441

MEAN

ICFS)

375
279
227
234
254

259
236
201
169
144

126
113
103
96
89

112
119
103
231
260

183
144
125
114
106

100
101
101
93
93
89

4979

ITONSI

MAY

MEAN
CONCEN- SEDIMENT 
TRATION DISCHARGE
IMG/L) ITONS/DAY) 

33 4
37
34
26
28

25
19
21
27
29

30
30
28
23
13

22
27
26
24
22

46
52
50
47
41

32
28
28
29
32
31

4
8
9
9

6
1
2
5
5

4
5
7
5
9.9

6
6
9
2
7

D
9
6
5
0

3
6
0
A
8
7

675.9

AUGUST

MEAN
CONCEN- SEOIM

(MG/L) (TONS

30
35
45
42
33

35
33
30
28
26

NT

DAY)

0
6
8
7
6

4
1
6
3
0

24 8.2
22 6.7
22 6.1
22 5.7
22 5.3

22 6.7
22 7.1
22 6.1
59 2
45 2

36 8
35 4
34 1
33 0
29 8.3

26 7.0
26 7.1
25 6.8
25 6.3
24 6.0
24 5.8

447.2

22, July 3, 8,
. 8-18, 26. Oc

SEPTEMBER 1970

MEAN 
DISCHARGE

183
179
224
225
194

167
144
128
117
108

101
193
208
200
184

227
249
481
376
247

1 3
1 0
1 3
I 7
1 9

145
134
121
103
100
 

5565

MFAN

ICFSI

R2
75
88

490
472

331
256
215
170
140

120
105

95
98

182

690
1070
943
701
522

389
327
321
292
26D

262
575
961
666
483
 

11381

10, 11, A
casional

JUNE

MEAN
CONCEN 
TRATION

30
29
28
24
21

20
20
21
22
22

24
27
32
30
29

25
25
44
70
42

28
23
20
19
17

15
14
1J
11
10
 

-

SFPTEMBER

MFAN
CONCEN-

(MG/L)

23
23
25

107
54

39
38
36
35
27

23
23
23
23
29

102
56
30
25
23

23
23
23
23
23

23
71

108
45
31
 

-

1, Apr. 1,

ug. 19,
regulation

SEDIMENT 
DISCHARGE

15
14
17
15
11

9.0
7.8
7.3
6.9
6.4

6.5
14
18
16
14

15
17
57
71
28

15
9.9
7.7
3.6
7.3

5.9
5.1
3.9
3.2
2.7
 

435.2

SEDIMENT

1 TONS/DAY!

5.1
4.7
5.9

148
69

)5
26
21
16
10

7.5
6.5
5.9
6.1

15

203
162
76
47
32

24
20
20
18
16

16
127
280

81
40
 

1543.7

118168
23558.56



STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04159130 ST. CLAIR RIVER AT PORT HURON, HICH.

raw-water intake at

DATE

OCT.
06...
13...
20...
27...

NOV.
03...
10...
17...
24...

DEC.
01...
08...
15...
22...
29...

JAN.,
OS...
12...
19...
26...

FEo.
02...
09...
16...
24...

MAR.
02...
09...
16...
23...
3D...

APR.
06...
13...
2u   . .
27...

04...
11...
16...
2b...

Jl'Nr

01...
OR...
Ib...
22...
29...

JULY
06...
13...
20...
27...

AUO.
03...
10...
17...
24...
31...

SEP.
no...
14...
21...
2«...

Pine Grove Park at Port Hiu-on.'

CHEMICAL ANALYSES, HATER YEAR

PO-
TAS-

SODIUM SIUM
TIME (NA) (K)

(MG/L) (MG/L)

0830
0830
0830
0830

0830
0830
0815
0830

0930
0830
0900
0815
0910

0830 3.6 1.0
.. _. __

0815
0930

0830
0830
0830
0930

0900
1100
081S
0930
0830

0830
0830
0930
0900

0900
0830
0930
0900

0915
0915
0930
1000
0900 3.2 .9

0930
0930
0845
0815

0930
0930
0930
0930
0930

0930
0930
0900
0900

ALKA
LINITY-

AS
CAC03
(MG/L)

79
78
78
78

78
78
78
78

78
7B
78
78
78

78
78
79
78

79
7ti
78
80

79
80
80
80
78

79
79
79
79

77
78
78
78

78
78
78
78
78

76
78
78
79

79
78
78
78
78

78
79
78
78

'

OCTOBER -1969 TO SEPTEMBER

CHLO-
SULFATE RIDE
(S04) (CD
(MG/L) (MG/L)

21
17
15
17

16
15
16
12

19
16
15
20
15

16
14
18
14

18
19
19
19

14
14
16
12
18

14
16
12
14

1.0 5
14
14
14

19
12
12
15
22

17
17
21
19

22
14
15
12
21

17
17
16
20

.0

.0

.0

.5

.0

.0

.0

.0

.0

.0
  0
. 0
.0

.0

.0

.0
  0

.0

.5

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

  0
.0
.0
.0
.0

.0

.0

.0

.0

.5

.0

.0

.0

.0

.0

.0

.0

.0

ORGANIC
NITRO
GEN
(N)

(MG/L)

 
 
--
 

.11
 
 
 

.12
_*
 
 
-_

.00
__
 
 

.00
 
 
 

.00
  -
 
_«
 

.00
 
 
~

.00
 
«
__

.00
 
 
  ~
.00

 
 
 
 

 
_-.
 
 
-..

.10
 
__
 

1970

AMMONIA
NITRO
GEN
(N)

(MG/L)

.-
__
__
 

.01
 
.-
 

.03
  _
 
__
__

.00
__
...
__

.00
 
..
..

  02
__
__
__
--.

. 04
_-
__
"

.00
..
_-
 _

.00
__
..
__
.00

._
-.
__
..

__
_..
__
--
__

.03
__
__
 

NITRATE
(N)

(MG/L)

 
__
__
 

.30
__
-.
__

.20
«._
 
__
__

.30
__
__
..

.30
._
...
__

.03
b_
..
__
._

.30
__
--.
 

.30
..
«
 

.30
..
..
__
.30

__
__
..
..

.16
  .
..
__
._

.10
__
..
 



STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04159130 ST. CLAIR RIVER AT PORT HURON, HICH. Continued

PERIOD OF RECORD.   Chemical analyses: October 1969 to September 1970.

D

2

NO
0

2 
DE
0

2 
p

JA

j
Z 

FE
n
0
l

MA 
0

\

0

0
1

JU 
0 
0

JU 
0

2

2 
3 

SE 
0 
1 
2

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

D1S- DIS- TOTAL 
SOL- SOLVEU NON- SPECI- 

TOT»L VED- SOLIDS FILT- FIC 
PHOS- PHOS- (KESI- RABLE TOTAL HARD- COND- 
PHORUS PHORUS DUE AT RESIDUE RESI- NESS UCTANCE PH TE"P- 
(Pl (P) }n(t C) DUE (CA.MG) (MICRO- ERATURE

...           100
100 
99

...           100

... .DO .00 116 32 148 99 
99
99

100

.01 .01 116 19 135 99

...           99

...           98

.00 .00 188 2 190 99 
98
99 
99

.00 .00 136 o 136 99 
98

.53 .01 104 70 174 98

96

.22 .02 118 13 131 97

97

t 
.01 .01 116 12 128 96 

...           97

.111 .01 122 6 128 95

.42 .00       96 
98

96

... .06 .06 128 2 130 96
98
94 
96

8.3 
208 8.3 
207 8.3 
212 8.3

8.3 
205 «.3 
205 8.3 
204 8.3

203 
207 
206 
218

21" 
213 
217 
210

218 
212 
216
224

207 
220 
217 
220 
211

206 
206 
201 
205

194
203 
203 
205

208 
208 
208 
209 
203

209 
209 
208 
210

2 1 
2 1
2 0 
2 (1 
2 3

210
208 
206 
208

B.3 
8.3 
8.3 
8.3

8.3 
8.3 
8.3 
8.3

8.3 
8.3 
8.3 
8.3

8.3 
8.3 
8.3 
8.3 
8.3

8.3 
8.3 
B.j 
8.3

8.3 
8.3 
8.3

8.3 
8.3 
8.3 
8.3 
8.3

8.3 
8.3 
8.3 
8.3

8.3 
K.3 
P. 3 
8.3 
8.3

8.3 
B.3 
8.3 
8.3

17.0 
15.5 
12.7 
10.0

10.0 
9.5 
7.0 

10.0

5.0 
3.9
2.0
1.0

1.1

1.0 
.5

.5 

.1 

.1

.5

.5 

.b 
1.1 
1.5 
.5

.5 

.2 
2.5 
3.0

4.4 
5.5 
9.0 
11.0

10.6 
13.0 
1S.O 
14.0 
15.0

17.0 
18.0 
18.0

23.0 
22.0 
23.0 
21.1
21. b

21.2
18.5 
17.8 
17.0



STREAMS THIBUTAHY TO LAKE ST. CLAIH

04159130 ST. CLAIH HIVEH AT POHT HUHON, HICK. Continued 

CHEMICAL ANALYSESt WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

JAN. 05-JUN. 29

DATE

OCT. 06-DEC. 29

JAN. 05-JUN. 29

DATE

OCT. 06-DEC. 29 

JAN. 05-JUN. 29

DATE
OCT.
Ob...
13...
20...
27...

NOV.
03...
10...
17...
24...

DEC.
01...
OS...
15...
?2 ...
29...

JAN..
Ob. . .
1?...
19...
26...

FF.b.
02. ..
09...
Ib...
24...

02...
09...
Ib...
23. ..
30...

APK.
06...
13...
20...
27...

MAY
04. .  
11...
1H...
25...

JtiNc
01 ...
oa...
15...
22...
?<*...

JULY
06...
13...
? 0 . .  
27...

AUii.
03. ..
10...
17...
24. ..
31...

SFP.
08...
14. . .
21...
2B...

BIS- 
SOLVED
ALUM 
INUM
(AL)

(UG/L)

<12

DIS 
SOLVED

MIUM 
(CD) 

(UG/L)

<6

<6

DIS-

ZINC 
(ZN)

(UG/L)

6

133

COLOR 
(PLAT
INUM-
COBALT 
UNITS)

0
0
0
0

0
2
0
0

10
0
3
i.
0

0
0
0
n

0
0
0
0

o
0
0
0
0

0
2
2
0

0
IJ
T
0

0
n
o
0

0
n
0
0

0
n
0
0
0

0
3
0
n

DIS
SOLVED 
IRON
(FE)

35

DIS 
SOLVED

MIUM 
(CR) 

(UG/L)

< 3

< 3

TOTAL
FILT-

(MG/L)

414

TUR-
8ID-
ITY 

(JTU)

1
2
d
2

1
\
2
1

?0
d
7
4
2

2
2
2
1

1
2
£
*

2
2
1
1
1

1
4
4
<L

 
2
1
1

1
1
1
2
1

1
2
1
1

1
1
1
2
2

1
7
2'f

DIS 
SOLVED
MAN 

GANESE
(MN)

<3

4

DIS-

(CO) 
(UG/L)

<6

<6

TOTAL
NON-
FILT-

(MG/L)

25

DIS
SOLVED
OXYGEN

8.9
8.3
9.4
9.2

9.8
14. t)
11.4
11.2

12.0
12.4
13.1
13. o
14. J

14.3
14.1
14.3
13.7

14.4
13.7
1 4. B
lb.2

14.3
13. M
14.0
14.4
14.4

13. b
13. M
13.7
13.9

13. b
U.2
12.*
11.8

11.7
11.5
10.7
10,6
10.7

10.1
10. 0
10.5
9.7

9.1
9.0
9.2
9.1
8.8

B.9
9.2
9.2
9.4

SODIUM
(NA)

2.5

DIS-

(CU) 
(U6/L)

5

4

DUE
(MG/L)

439

DELAYED 
falO- COLI- DIS- 

CHtM- FORM SOLVfO 
ICAL (COL- SELF-

OXYGEN I
DEMAND

.1

.2

.1

.2

.3
3.3
.1
.4

.4

.5

.2

.3

.4

.3

.4
1.6
,c

.7

.6

.6
1.2

.7

.6
 

1.0
.P

.6
 
.6
 

 
_.
__
 

.4

.b

.J

.4
3.0

.1
8.R
8.4
.1

.6

.6

.5

.3
t 3

.3

.7

.1

.b

SIUM
(K)

.6

.8

DIS-

(PB) 
(UG/L)

<12

<12

(PC/L)

.0

3NIES PHENOLS CYANIDF NIUM
PER (CN) (SEl

 
24
62
21

22 1
4 -- -- _ 

11
11

3500 1
2

14
fl  _ __ _ .
1

2 0 .00 2
2
4 -- -- __
2

1 26
0
0
4

6 0
4

fl
2

-- -- -- _.

0 n
16
0
0

2 1
3
3

10

3 n    
15
 
14

130 5 .00 0

21
45
44
10

70 0
35
49
3

45

80 0
110

9
10

DIS-

PHORUS BORON ARSENIC BARIUM
(P) (B) (AS) (BA) 

(MG/L) (UG/L) (UG/L) (UG/L)

<.03 34 <30 12

< .03 20 < 30 10

DIS- DIS-

(MO) (Nil (AG) (SR) 
(UG/L) (UG/L) (UG/L) (UG/L)

<12 <6 0 55

23 <6 0 17

DIS- SUS- DIS-

(PC/L) (PC/L) (PC/L) (PC/L)

.0 .0 7.0 6.0

DIS-

LIUM
(BE) 

(UG/L)

0

0

DIS-

3IUM 
(V) 

(UG/L)

<12

<12

sus-

(PC/L)

1.0



STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04160900 CLINTON RIVER NEAR DRAYTON PLAINS, MICH

LOCATION.   Lat 42*39'37", long

DRAINAGE AREA.  79.2 sq mi.

PERIOD OF RECORD.   Water temperatures: October 1961 to April 1967, August 1968 to September 1970. 

EXTREMES.   1969-70: 

February.

Period of record: 
Water temperatures 
winter periods.

TEMPERATURE <°C) OF WATEK, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
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94 STREAMS TRIBUTARY TO LAKE ERIE

04165700 DETROIT RIVER AT DETROIT, HIGH. 

LOCATION.--Lat 42°20'50", long 82°57'3l", in T.2 S., R.13 E., Wayne County, at Detroit municipal raw-jater intake at

DRAINAGE AREA.-.228,800 sq mi, approximately.

CHEMICAL ANALYSES. WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
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STREAMS TRIBUTARY TO LAKE ERIE 95 

04165700 DETROIT RIVER AT DETROIT, KICK.--Continued 

PERIOD OF RECORD.--Chemical analyses: October 1969 to September 1970.

REMARKS.--Station operated as part of the Environmental Protection Agency (EPA) national network. Weekly chemical
analyses furnished by the City of Detroit Water Department. Radiochemical and trace element analyses by the EPA. 
Station operated by former Federal Water Quality Administration (now EPA) during the period November 1957 to 
September 1969. No discharge records available.

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
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STREAMS TRIBUTARY TO LAKE ERIE 

04165700 DETROIT RIVER AT DETROIT, MICH.--Continued
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--
0

--
 

-

 
--
 
 
 

~

 
 

DIS-

BARIUM 
(BA)

(UG/L)

10

DIS-

STROM-
TIUM
(SR)

(UG/L)

31

DIS
SOLVED
BETA

4.0

DIS
SOLVED

LIUM 
(BF)

(US/L)

0

DIS-

VANA-
OIUM
(V)

(UG/L)

SUS
PENDED
BETA

1.0



STREAMS TRIBUTARY TO LAKE ERIE

04176500 RIVER RAISIN NEAR MONROE, MICH. 
(International Hydrological Decade River Station)

DRAINAGE AREA.--1,042 sq mi (at gaging station, revised).

PERIOD OF RECORD.--Water temperatures: March 1966 to September 1967, October 1967 to September 1969 (partial
record), October 1969 to September 1970. 

Sediment records: March 1966 to September 1970.

EXTREMES.--1969-70:
Water temperatures: Maximum, 31.0°C Aug. 13; minimum, freezing point Jan. 20.

to March. 
Sediment discharge: Maximum daily, 2,760 tons Mar. 7; minimum daily, 0.43 ton Dec. 31 to Jan. 4.

WSter temperatures (1966-67, 1969-70,': Maximum, 31.0°C Aug. 13, 1970; minimum, freezing point Jan. Ib,
Feb. 20, 1967, Jan. 20, 1970. 

Sediment concentrations: Maximum daily, 1,430 mg/1 Dec. 22, 1967; minimum daily, 1 mg/1 on several days in
1969 and 1970. 

Sediment discharge: Maximum daily, 28,000 tons Dec. 22, 1967; minimum daily, 0.43 ton Dec. 31, 1969,
Jan. 1-4, 1970.

REMARKS.--Daily sediment discharges computed by subdivision on Mar. 4, 26, Apr. 2. Flow affected by ice Dec. 10

(ONCE-DAILY MEASUREMENT BETWEEN 1600 AND 1700)



STREAMS TRIBUTARY TO LAKE ERIE

04176500 RIVER RAISIN NEAR MONROE, HIGH.--Continued 

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MEAN
MEAN CONCEN-

niSCHARGE TRATION 
(CFS) (MG/L)

129 **
128 23
136 23
133 27
128 28

127 19
130 15
122 27
115 25
126 19

153 21
153 27
168 31
177 30
208 28

209 27
227 29
230 22
215 19
211 25

213 2R
205 26
217 17
22* 10
215 10

203 10
195 10
183 9
189 9
162 9
15B 9

5389

JANUAB Y

160 1
160 1
160 1
160 1
160 2

150 2
150 2
150 2
1*0 2
1*0 2

1*0 2
1*0 3
140 3
1*0 3
140 3

1*0 3
1*0 6
1*0 5
1*0 7
1*0 8

150 *
150 2
150 3
150 3
150 3

170 3
2*0 3
300 3
370 3 
500 ^

SEDIMENT
DISCHARG 
( TDNS/DA

15
7.
8.
9.
9.

6.
5.
8.
7.
6.

8.
1
*
*
6

5
a
4
l
4

' 6

4
0
6
5.

5.
5.
*.
*
3.
3

300.

.
.

 

.
.

1.
1.
1.
1.

1.
2
1.
2
3.

1.

1.
1.
1.

1.
1.
2.
3.

Y 1

9
*
7
7

5
3
9
B
5

7

0
8

5
3
*
6
9
R

7

*3
43
*3
*3
86

Rl
81
81
76
76

76
1
1
1
1

1
3
9
6
0

6
81
2
2
2

4
9
4
0

MEAN

(CFSI

168
177
186
19B
199

191
197
20*
195
192

1R9
190
1RD
189
185

167
165
1R2
365
589

711
747
6h5
577
523

457
419
391
357
327
 

9*H2

5RO
6*0
700
650
580

550
520
*70
*50
430

420
*10
*00
390
3BO

380
370
390
*50
500

520
520
580
6*0
6«0

620
520
*70

_

MEAN
CONCEN- SEDIMENT
TRATION OISCHARG 
(MG/L) (TONS/DA 1,

9 4.
11 5.
18 9.
18 9.
1* 7,

R 4.
3 1.
6 3.
6 3.
R 4.

12 6.
15 7.
20 9.
13 6.
5 2.

3 l.<
2
6 2.
16 16
20 32

21 *0
29 5B
2* *3
13 20
10 1*

9 11
9 10
9 9.
7 6.
5 *.<
 

35*.

FEBRUARY

*  6.
5 9.5
9 16
9 1*

8 12
6 8 .
7 8.t
5 6.
5 5.

2 2.
2 2.
2 2.
1 1.

1 1.
1 1.
1 1.
3 3.
2 2.

2 2.
3 *.
* 6.
8 14
8 15

7 12
5 7".
3 3.

.i r.

MEAN

) (CFS)

306
288
277
301
252

2*8
2*3
2**
2*1
2*0

2*0
230
230
220
?10

200
S9 190

190
180
180

170
170
170
170
170

160
160
160

7 160
160
160

9 6520

420
*00
*10
1310
2890

2780
 , 3190

2980
2350
1R10

1260
? 976

832
1 75*

676

3 610
3 550

532
6 508

568

718
? R78

010
050
030

170
3 700

820
820 
660

MEAN
CONCEN
TRATION 
(MG/LI

6
7
6
5
*

4
5
5
5
7

5
4
5
4
*

4
5
3
2
4

2
2
1
3
3

2
2
2
3
3
1

 

MARCH

4
2
1

2R8
326

29*
321
150
R9
*9

33
23
1*
12
12

9
R
8
7

11

16
1*
16
22
15

51
102
79
50 
33

SEDIMENT
DISCHARGE 
( TONS/DAY 1

5.D
5.4
4.5
*.l
2.7

2.7
3.3
3.3
3.3
*.5

3.2
2.5
3.1
2.4
2.3

2.2
2.6
1.5
.97

1.9

.92
.92
.46
1.*
1.*

.R6
.86
.S6
1.3
1.3
.43

72.18

4.5
2.2
1.1

1330
2540

2210
2760
1210
565
239

112
61
31
2*
22

15
12
11
9.6

17

31
33
**
62
*2

179
*6R
3RR
246
1*8



STREAMS TRIBUTARY TO LAKE ERIE

04176500 RIVER RAISIN NEAR MONHOE, MICH.--Continued 

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

APRIL MAY

MFAN

(CFS)

1220
1R90

27RO
2R90
2730

2510
2130
17*0
1380
1130

962
832
700
857
962

1050
983
B57
77?

1090

1620
1920
1900
18BO
17RO

1570
1330
1080
913

CONCEN-

(MG/L 1

25
157
161
119
90

61
49
39
3*
30

24
21
20
21
21

36
43
35
36
50

75
84
8 1
83
76

66
65
45
29

SEDIMENT

( TONS/DAY)

82
932
1210
929
663

413
2B2
183
127
9?

62
47
43
49
55

102
114
81
75

147

328
435
416
421
365

2BO
233
131
71

MEAN
DISCHARGE

(CFSI

«26
730
65ft
610
550

496
496
441
405
405

390
363
395
463
65R

R3R
990

10BO
1050
BO?

712
628
652
1320
1610

1640
1350
1050
B3B

CONCEN 

TRATION
{MG/L )

35
37
37
29
2R

28
25
26
28
30

25
26
29
32
32

32
38
49
60
55

40
36
45
18R
133

90
77
63
54

SEDIMENT 
DISCHARGE
( TONS/OAY 1

7R
73
66
48
42

37
33
31
31
33

26
25
31
40
57

72
102
143

170
132

77
61
79
670
57B

399
281
179
122

MEAN CONCEN-
rmcHARGF TRATICIN

ICFSI (MG/L)

526 38
485 3B
468 40
430 42
405 40

376 35
349 41
313 36
291 24
264 24

240 27
226 30
300 37
598 113
568 R9

6?R 70
R20 70

1240 164
961 130
67R 83

520 75
435 54
362 34
326 34
282 55

277 59
344 47
358 3B
425 52

SEDIMENT

1 TONS/DAY

54
50
51
49
44

36
39
30
19
17

17
18
30
1B2
136

119
155
549
337
152

105
63
33
30
42

44
44
37
60

240
208
187
171

156
150
156

110
120
120
120
110

110
120
110
100
100

175
173
155
128
118
110

130
120
120

110
120
120
130
130

110
110
110

9.1

7.1 

5.9

7.8 
7.1 
7.1 
6.8

110
130
120
130

TOTAL SHSPFNDFD-SE01MENT DISCHARGE FOR YEAR {TONS) 32515.97

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBEl C, CHEMICALLY DISPERSED) N, IN NATIVE WATERl P, PIPETl S, SIEVEl 

V, VISUAL ACCUMULATION TUBEl W, IN DISTILLED WATER)

WATER PARTICLE SIZE
TEMP- SUSPENDED METHOD

IONCEN- SEDIMENT PERCENT FINER TMAN THE SIZE (IN MILLIMETERS) INDICATED OF
RATION DISCHARGE ANALY-

DATE TIME I C) (CFS) (MG/L) (TONS/DAY) .002 .004 ,008 ,014 ,031 ,062 ,125 ,250 ,500 1,00 2.DO SIS

MAR 04... 1630 3.0 182D 483 2370 44 64 81 91 97 100           SBWC 
MAR 06... 1615 3.0 2900 440 3450 45 55 73 B2 89 96 100         SBHC



STREAMS TRIBUTARY TO LAKE ERIE 

04178100 ST. JOSEPH RIVER AT NEWVILLE, INp.

LOCATION.--Lat

DRAINAGE AREA.--615 sq mi. 

PERIOD OF RECORD.--Chemical 

REMARKS.--Records of dlscha from St. Joseph Riv ille, Ind. (04178000), drainage ar

OCT.
15... 

NOV.
11...

DEC.
11... 

JAN.
16... 

FEB.

nis- 
CH4P'.-F 
(CFS)

F !\l

( MG n i

AMMONIA
NtT°C-

(M 
( PG/l )

HPGANIC
NITRO-

!NI

TOTAL
PHOS-

( D )

nis-
SCL-
VED-
PHOS-

( P)

DIS
SOLVED
SOLIDS
(RFSI-

180 C)

DIS
SOLVED
SOLIDS

PER

SUS-

SOLIDS 
(MG/L)

01 ...

MAY

JUNE
11...

JULY
C7...

SFPT. 
f \ . . .

121S

l>f

 

HOP

l<.f, 1.3 . f" 1.5 .32 .n 37R .51 128

B7 ?.5 ,P5 1.0 .7B '- *66 .63 86

37 .14 .00 .30 .? ! -- 396 .54 32

OCT. 
15...

NOV.

CCIHR 
(PLAT-

12.0 

6.5

CDLI-
P6R- FORM 

11S- CFNT (COL- 
SILVED SATUR- ONIES 
OXYGEN ATION PER 
IHG/L) 100 ML)

33000

1700

16000

5000

MAY 
13...

JUNE 
1"...

JULY
07... 
SEPT.

7.<5

7. <S

21.5

26.0

19.5

10.0 

25.C

11.0 

7.9 

6.2

2800

3600

700



STREAMS TRIBUTARY TO LAKE ERIE 

04181050 ST. MARYS RIVER NEAR WILSHIRE, OHIO

rlON.--Lat 40°45'07"
tew York, Chicago, a

(AGE AREA... 435 sq m

)D OF RECORD. --Chemi

DATE 

JCT.

NOV. 
24...

DEC.
30...

JAN.
21...

FEB.
19...

MAR.
1°.. .

APR.
30... 

JUNE
03...

AUG.

DATE 

OCT.
30...

NOV.
24...

DEC.
30...

JAN.
21.. .

FEB.
19...

MAR.
19...

APR.

JUNE
03...
23...

AUG.
03...

ii.

cal analyses: July 1969 to September 1970.

DIS- DIS-
SOL- SOLVED

NITRATE GEN GEN PHnRUS PMORUS DUF AT
TIME (Nl (N) (N) IP) (PI 180 C)

1200 9.5 .56 .95 .R5 .72 328

1230 2.0 .17 .31 .22 .18 608

1100 1. i .26 .'^ ,42 .35 574

I3PO 6.1 . >! .<=2 .56 .21 278

1201 3.2 .00 .CO .0" .00 524

130" 4.9 .CO .55 .31 .12 4'0

13P' .40 .04 1.0 .26    476

SPECI
FIC COLbK

TCTAL CnNO- (PLAT- A!" Oli-

DUE (MICRO- creAir ERATUR^ ERATUPE OXYGFN

600 900 a.O ir 9.0 16.0 10.2

376 482 7.1 ?r 2.0   9.7

601 950 7.4 I" .0 -0.4 12.2

490 46D 7." ?C 1.0 2.5 12.9

552 794 7.>-J 10 4.0 ».0 13.2

660 650 7.0 10 19.0 19.0 9.2
630 75" R.I 18 24.0 25.5 7.6

712 700 1.0 5 25.0 33.0 7.4

icipal Meridian, at bridge on

DIS-

SDLIDS SUS- 
ITONS PENDED
PER SOLIDS

.45 48

.R3 0

.78 84

.38 202

.71 28

.58 230 

.68 128

COLI-
PER- EORM
CENT (COL-

ATION PER
100 MLI

86 13600

70 16000

84 7000

91 4200

100 4000

98 970
89 1550

8R 90



ID2 STREAMS TRIBUTARY TO LAKE ERIE

04183500 HADMEE RIVER AT ANTWERP, OHIO

LOCATION.--Lat 41°11'56", long 84°44'40", in sec.22, T.3 N., R.I E., first principal meridian, Paulding County, at 
gaging station on left bank 425 ft downstream from bridge on State Highway 49, 1 mile north of Antwerp, 7 miles 
downstream from Indiana State line, and 10 miles upstream from Marie DeLarme Creek.

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

AMMONIA 
NITRO 
GEN 
INI

NITRO 
GEN 
(N)

PHOS 
PHORUS 
(PI

PHOS 
PHORUS 
(PI

1230 
133D

1500 
1300 
12*5

3031
1360
8270

6.5
.80 

5.6

0 10 10

HOC 
1215
093"

860
1120
367

4.5 
9.7 
4.6

.60 
1.2
.78

20 30 20

1500
795
152 1.6 1.2

1230 130 1.1 .05 2.5 1.3
1115 2B3
1045 396 2.4 .08 .90 1.3   0 60 0
1200 327 2.8 .17 .88 .60

01S- NON- 
SOLVED CAR- ALKA-
MAN- 8ICAR- CAR- CHLO- FLUO- HARD- BONATE UNITY

GANESE SODIUM BONATE BONATE SULFATE RIDE RIDE NESS HARD- AS
TIME (MNI (NAI (HCO'I (C03I (S04I (CLI <F| (CA.MGI NESS CACO3

1230 
1330 
1MB

1445
1430

1235     242 0 110 28   339 140 198
1300
1430

1410
1300

1343
1130

1300
1000

1500 
13 nn 
1245

1315

1100
1215
0930

1145
1100

1445
1500

1230
1115     231 0 136 58 .9 295 105 189
1045 90 41 --     ~ 1.9 
120"



STREAMS TRIBUTARY TO LAKE ERIE 

04183500 MAUMEE RIVER AT ANTWERP, OHIO--Continued

DRAINAGE AREA.--2,128 sq ml.

OF RECORD. --Chemical analyses: October 1965 to September 1970.

DIS 

SOLVED OIS- OIS- 
DIS- SOLIDS SOLVED SOLVED

LEAD ZINC ARSENIC MIU* MERCURY OUE «T (TONS (TONS P6NDEO RESI- 
(P8> (ZN) («S) (CO) (HG) 180 C) PER PER SOLIDS OUE

nc
c

N 

D

J

f 

M

J

J 

A 

S

D«TE

.

E 

.1

  T.

T. 
2... 10 60 10 20

0 n 10 o 
10 20 0 0

.

!.. 0 20 0 10

E

30 5C 0 10 

Y

PT.

6...
7... 0 90 10 20

SPECI 

FIC COLOR 
SELF- CONO- (PLAT-

625   28
480   40 
800 7.6 15

6<=0 8.0 17 
525 7.5 22

602 7.5 
ROtl 7.8 20 
869 R.I 10

1051 7.5 60 
1220 7.7 ?2

4C3 8.0 '0 
725 7.8 15

650 R.O 15 
690 7.9 17

500   20 
55" 3. 1 ?0
350 7.4 30

590 R.I 25

610 7.6 20
670 7.S 20 
700   20

577 3.0 25 
540 7.7 20

600 n.l 15 
68" 8.9 25

810 8.5 13 
819 7.2 

C 700 7.6 13 
645 7.8 15

322 1770

372 5420

458 1350 
512 1400

584 732 
690 879

396 1730

398 1130 
436 954

366 2990 
380 1400

374 1990

386 896 
6.0 468 1420

378 245

364 781 
.1 476 195

514 180 
508 388

SIR DIS-

18.0 20.0 0 6.8 
14.5   0 4.0 
8.0 11.0   11.7

7.0 7.0 0 13.0 
3.5     10.5

2.5 
2.5 3.0 1 14.4 
.5 3.0   13.4

.0 5.0 2 10.3 

." -14.9   12.3

3.T 4.0 0 12.3 
4.0 4.5   12.5

3.0     12.2 
3.0 4.0   13.0

6.0 5.5   12.9 
R.O 5.5   11.8 

18.5 26.5 -- 6.2

16.5 22.5 8 10. 1

20.0 19.0   6.6 
26.0 31.5 0 6.2 
21.0 19.5   6.2

24.0 28.0 7 9.2 
21.5 28.5

26.5 26.5 2 4.8 
27.0 32.0   8.2

24.5 22.5 9 11.6 
21.0 
20.0   4 10.8 
15.5 17.5 -- 7.4

.44

.51

.62
,7C

.79 

.94

.54

.54

.59

.50 

.52

.51

.52 

.64

.51

.50 

.65

.70 

.69

PER 

CENT

72

98

106 
79

106 
93

70 
84

91 
95

90 
96

103 
99 
65

103

72 
76 
69

108

58 
101

138

106 
73

182

150 

60

134 
88

84

40 
32

100 
118

480

82 
94

52

176
38

58

COLI- 

FORM 
(COL-

100 ML)

110000 

2600

22000 

2000

2400

1000 
3300

54000 

1500 

85

340 

1850

504

522 

572

718
778

480

438 
468

466 
498 

1260

854

468 
562

430

540 
514

572

FEC«L 
COLI- 

FORM

100 ML) 

880



STREAMS TRIBUTARY TO LAKE ERIE 

041835OO MAUICEE RIVER AT ANTWERP, OHIO--Continued

DIS
SOLVED
MAN-

TIME <HN>

DEC.
03... 1235  
SEPT.
16... 1115  
IT... 1045 90

BICAR-

<NA) (HC03)

2*2

231
*1

CAR-

<C03>

0

0
 

DIS
SOLVED

CHLO- FLUO-

(SO*) (CD If)

110 28

136 SB .9
1.9

NON-

CAR- ALKA-

DEC.
03... 339 1*0 19B

SEPT.
16... 295 105 189

DIS

SOLVED

(56)

 

 

DIS 

SOLVED

 

 

DIS 

SOLVED

<CN) <AG>

   

 

O418450O BEAN CREEK AT POWERS, OHIO

LOCATION.--Lat 41°40'39", long 84°13'56", in NEj sec.24, T.9 S., R.I E., Fulton County, a 
bank at downstream side of bridge on U.S. Highway 20, 1 mile east of Powers, 2.2 mile

DRAINAGE AREA.-.206 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1969 to September 1970.

REMARKS.--Sa

DATE

OCT.
on...

NOV.
17...

JAN.
26...

FEB.

MAR.
23...
25...

APR.
22...

MAY
19...
19...

JUNE
15...

JULY
21...

SEPT.
02...
21...

nr, T.
on...

NOV.
17... 

JAN.

FEB.

MAR.
23...
25...

APR.

MAY
19...
19...

JUNE
15... 

JULY
21...

SEPT.
02... 
21...

ALKA
LINITY CHLO-

TIME CAC03 (CLI

1400 2B1 24

20

1330 287 26

1630   21
1140 192 21

1310 152 16

1125 223 14
1205   15

1120 174 20

1400

0915 2B2 22
1210 274 24

DIS- TOTAL
SOLVED NON-
SOLIDS FILT-
(RESI- RABLE TOTAL
DUE AT RESIDUE RESI-
1BP Cl DUE

440

380 40 420

394 74 468
-_

 

448 0 448

ORGANIC AMMONIA
NITRD- NITRO-

(N) IN) (Nl

  __  

.00 .17 .00

.79 .17 .27

 
2.8 .42 .07

2.6 .00 .PB

.90 .92 .19
   

6.5 .44 .00

3.4

.23 .66 .07
1.0 .44 .02

SPECI
FIC

HARD- COND-
NESS UCTANCE PH

(CA.MG) (MICRO-

344 701 7.B

575 
302 589 7.9

306 580 7.6
598

427 7.4

350 688 7.9

OIS- 
SOL- 

TOTAL VED-
PHOS- PMOS-

(P) (P)

   

.09 .07

.06 .03

 
.06 .01

.38 .25

.40 .28
   

.11 .07

.18 .09

.25 .20

.16 .10

TUR
BID- PHENOLS
ITY

(JTU) (UG/LI

 

3.0 3

15

13 2

15 40
 

84 21

4.3 0 
2.B 2



STREAMS TRIBUTARY TO LAKE ERIE 

04184500 BEAN CREEK AT POWERS, OHIO--Continued

LIM

7...

!..

E 

1 .' ' .'

T.

V. 
7... 
C. 
5...

K.

h.

5...
R.

Y 
9... 
Nt 
5... 
LY 
1... 
p. 
2... 
1...

TIME

1255 

1100 

1300 

1330 

0930

1630 
1140

1310 

1125

112U 

1400

DIS 
SOLVED 
SOLIDS 
(RtSI-

468

380

394 

334

448 
416

0
or

MO

OE 
1

2
FE

?
AP 
2 

f A 
1 

JU 
1 

JU

SE 

?1

A- ORGANIC AMMONIA TOTHL 
ITY LriLO- NITHO- NITRO- PHOS-

CHAHGE CAC03 (CD (N) (N) (N) (P)

28 

26 

50 

79 

257

246 
208

708 

273

181

553

23 
30

TOTAL 
NON- 

F1LT- 
RAhLL TOT

277 23 .26 .11 40 .10 

280 ?0 .17 .00 .00 .09 

269 20 .2b .05 1.1 .08 

287 26 .17 .27 .79 .0* 

190 18 .26 .17 2.2 .11

21 
192 21 .42 .07 2.9 .06

152 16 .00 .08 2.6 .38 

223 14 .92 .19 .90 .40 

174 20 .44 .00 6.5 .11 

<15     3.4 .Ifa

282 22 .66 .07 .23 ,2b 
274 ^4 .44 .02 1.0 .16

SPECI- 
1- 1C

M_ HARD- CONU- TUP-

22

40

74 

305

0 
60

PER 
CENT

ATION 
TE

"... 8u 

"... 120

bo

"... 100 

... 100

100

t
89 

82

'.'.' 86

490 374 71« 7.9 3.0 2

420 302 589 7.9 ~ 13

468 30b 580 7.6   IS 

640 256 514 7.5   12b 

<260 427 7.4   84

448 350 688 7.9   4 
47h 346 689 fl.l   2

IMMt- 
blO- DIATE 

CHEM- COL1- 
ICaL FUKM COLI- AIR

DEMAND PER ERATURE 
(MG/L) 100 ML) (MPN) (UG/L) (OEO C)

.7   15000 1 

5.9   4600 3 

J.b   3900 

1.4   11000 25 

6.9   11000 

1.0   11000 2 

l.B   11000 31 

1.7 - 1100° 40 26.0 

6.3   240000 24 30. S 

5.U 4000   21 25.0

2.1 9800   0 1".5 
.8     2

PIS- 
SOL 
VE <l- 
PHOS- 

PHORUb 
(P)

.Of 

.07 

.11

.03

.04

.01

.07

.09

.20 

.10

DIS-

8.7 

15.1 

11.4 

9.5 

14.0

13.0 

11. « 

9.4

7.6

B.I 
7.6



1O6 STREAMS TRIBUTARY TO LAKE ERIE

04185300 TIFFIN RIVER AT EVANSPORT, OHIO

LOCATION..-Lat 41°25'38", long 84°23'22", Defiance County, wafer-quality recorder on left bank at upstream side of 
bridge on State Highway 191, 0.4 mile east of center of Evansport, 1,300 ft downstream from Brush Creek and 
6.5 miles downstream from Beaver Creek.

DRAINAGE AREA.--541 sq mi.

RKS.- -Continuous w 
functions of the i

records available.

TIME 
DATF

NOV. 
06... 1520 

JUNE

JULY

SFPT. 
30... 12*0

SPECIF 

NOVLMS 

A MAX

8t,0 
860 
660 
"»80 

1 1200

000
040 
160

980
900 

480

610 
670 
720
800

830 
880 
940

1

ater-quali 
nstrument. 
recorder,

CHE 

BICAR-

(HC03)

330

313

1C CONDUCT 

WIN

790 
800 
820 
790 
980

930 
940 
1030

570 

39C

480 
590 
660 
700

720 
830 
«80

ty recor 
Tabula 

partial

CAR-

(C03)

0

ember 1970.

der operated since June 1968. Interruptions in the record were due to ma 
r data omitted for those periods when no data were recorded. In addition 
analyses were made to further define the quality of water. No discharge

(S04I

82

0 93

ANCE IMICROMHOS/CM 

OECFMSFR

MAX MIM 
1000 940 
1010 930 
10 30 9 80 
1050 IOCC 
1050 1020

1040 1010 
1040 990
1040 990

1010
1040

1030

1090

1120 
1100 
114C 
1160

1160 
1170 
1170

1120

960 
990 
990

1030

1090 
1070 
1090 
1130

1120 
1120 
1140

1070

DIS- 
OIS- SOLVED NON- 
SOLVED SOLIDS C»R- 

CHLO- FLUO- (RESI- H»RD- 8ONATE

(CD IFI (N03) 180 C) (CA,MG) NESS

AT 25°C>t WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

JANJAPV APRIL MAY

MAX MIN MAX HIM MAX MIN 
1100 080       640 590 
1090 060       650 610 
080 050       650 610 
080 070       670 650 
070 050       690 670

11 0 070 -      700 680 
loO 090       710 700

1200 11°0            

      630 490 600 560 

      540 490 630 600

      50 530 680 660 
      60 530 690 680

      00 580 660 570 
      20 600 660 620

            680 640

SPECI 
FIC

CONO-

(HICRO- 
HHOSt

JUNE

MAX 
680 
680 
680 
700 
700

670 
670

670

660 
650 
880

  

  

  

1-

HIN 
670 
670 
670 
680 
660

660 
660 
660

650

640 
630 
630

460

  

  

  



	STREAMS TRIBUTARY TO LAKE ERIE lo7 

04185300 TIFFIN RIVER AT, EVANSPORT, OHIO--Continued

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY M4RCH

MAX MIN MAX MIN MAX MIN M4X MIN MAX MIN M4X MIN

    - 6.4 4.9                        
      5.0 4.2                        
      4.2 4.0       6.9               
      4.2 4.0       9.0 6.9            
      4.1 3.9       8.8 5.7            

      4.1 3.6       5.8 4.5            
      4.Q 3.9                        
      8.4 3.8                        
      7.6 3.6                        
   --- 4.0 3.4                        

    - 4.4 4.0     -                  
4.2 4.0

      4.0 3.2                        
   3.8 3.4

3.7 3.4

   3.5 3.3                  
      3.3 3.0                       -
      3.0 2.8                     
      2.8 2.6                        

2.6 2.5

      2.5 2.4                        
2.4 2.3

   2.3 2.2                  
   2.3 2.2                  

      2.3 2.2                        

      8.4 2.2                        

TEMPERATURE ("el OF HATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

APRIL M4Y JUNE JULY AUGUST

MAX MIN

.0

21.0 20.0
21.0 23.0
21.5 19.D
19.0 1B.O
19.0 17.0

1 .0 14.3 
14.0 

18.0 15.0 
lb.5 17.0 
19.5 19.5

19.5 18.0
20.5 18.0
21.5 19.5
23.5 21.0
24.0 23.0

24.5 23.0
25.5 23.5
25.0 24.0
25.0 22.0

16.5
17.0
18.5
19.5

15.5 
14.5 
15.5 
17.C

25.0 23.5
25.0 23.5
24.0 23.5

20.5 IB.5
21.5 19.0
22.0 20.C
22.0 20.C
21.0 20.0

20.5 19.0
20.0 18.0
20.5 13.0
19.5 17.5 25.0

24.5

24.5

23.5

MIN

23.5
23.5
23.5
22.0
21.0

20.5
20.5
21.0
21.5
22.0

22.0

24.0
23.0
22.0

20.0
19.5
19.5

0.0 
9.0 
1.0 
1.5 
1.0

2.0 
3.0 
2.0 
1.5
1.5

7.0 
8.0 
6.0 
6.5

19.5 3.5
JO.O 9.5
20.0 18.0



1Q8 STREAMS TRIBUTARY TO LAKE ERIE

04185600 MAUMEE RIVER AT DEFIANCE, OHIO 

LOCATION.--Lat 41°16'43", long 84°23'07", Defiance County, water-quality recorder at waterworks on right bank at

from gaging station near Defiance. 

DRAINAGE AREA.--3,094 sq mi (includes Tiffin River).

PERIOD OF RECORD.--Chemical analyses: January 1966 to September 1970. 
Water temperatures: January 1966 to September 1970.

EXTREMES.--1969-70:

Dissolved oxygen: Maximum, 14.1 mg/1 Mar. 27; minimum, 1.1 mg/1 July 3.
Water temperatures: Maximum, 29.0 C July 1-3; minimum, freezing point on many days during December to March.

Period of record:

Dissolved oxygen
0.2 mg/1 Aug.

collected by a 1

records availabl

T!1E 
OATE

OCT.
01... 0800
06... 1540

NOV.

19... 0755
DEC.
01... 0745

JAN.
29... 1*30
30... 0800 

FEB.
16... 0750 
27... 0750

MAR.

?0... 0755 
APR.
01... 0750
22... 0750

HAY
01... 0750
27... OBOO

JUNE
15... 0955
2*... 0750

JULY
01... 0805
22... 0830

AUG.
03... 0800
2B... 0850

SEPT.
1*... 1250
28... 0800

i (1966-6
23, 1966

ocal'obs

e -

BICAR-

IHCn3)

188
186

134

192

233
202

108
188

230

161
131

157
240

192
2BO

234
232

179
?52

268
190

8, 1969-70): Maxim

alfunctic

CHEMICAL

CAR-

( C03 1

0
0

2

10
0

0
0

10
0

0

0
0

0
0

8
0

1*
0

0
0

0
0

 

'an approxi

ANALYSES,

(SD4)

90
116

46

101
117

126
108

112 
89

113

n*
61

48
89

83
118

136
125

68
128

134
78

,um, 15

instrui 
mate t-

WATER

CHL3-

ttt)

35
43

19

26
34

53
48

33
?4

31

25
13

12
21

26
36

41
41

28
50

59
35

.0 rag/1 or

ffice-weekly basis.

YEAR OCTOBER 1969

nis-
SOLVFD 
FLUT-

(F)

.6

.8

.5

.3

.4

.4

.6

.5

.4 

.4

.1

.3

.4

.3

.4

.4

.5

.4

.6

.5
1.0

1.1
.7

(N03)

12
16

11 
18

20
16

14

18 
17

24

28
27

12
14

33
11

8.8
8.8

16
7.3

5.4
10

'on 1many d

Partial

TO SEPTEMI

DIS
SOLVED
SOLIDS

180 C)

394
476

536 
276

422

456

424

29D

362
274

224
392

364
442

444
414

326
456

540
368

ays during

analyses we

!ER 1970

(CA.MS)

254
280

368 
194

318

309

308

230

244
183

180
284

266
336

324
286

213
296

307
216

micromho 
1966 to

s. Inte 
corder,

NON-
CAR-

NFSS

100
127

142
80

144

11B

129

102
11B

112
76

52
87

94
106

108
96

66
89

87
60

s Jan. 30 , 1969.

iods.

rruptions j.u 
samples were

SPECI
FIC

IMICRO-

586
685

790
416

622

791

672

498
665

528
401

373
598

586
736

731
682

517
762

829
563

 UNITS)

7.4
7.2

7.7

8.5
7.8

 

 

 

8.1
7.1

7.3
7.7

8.4
7.7

8.6
8.0

7.4
7.4

7.6
7.6



STREAMS TRIBUTARY TO LAKE ERIE

04185600 MAU1IEE RIVER AT DEFIANCE, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C)i WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

6DO 
640 
640 
640

720 
710 
690 
670

670 
730 
700

500

480 
560

780 

700

730

760

790

°30

APB 

MAX

:::

-ii

in

 

450

450

III

580 
590 
620 
620

700 
680 
630 
550

640 
650 
500

340

440 
480

630

680

700

740

780

270

IL

M!N

:::

:::
 

 

380

440

in

830 
820 
850 
860

780

800 
310

810 
780 
790

800 
800

410

5?0

540

600

860 

MAX

480 
520 
540
580 

590

650 
660

670 
680 
640

500

500

520

650

660

820 
800 
820 
800

740

780 
780

780 
770 
780

760 
630

350

500

520

580

350

MAY 

MIN

410 
480 
520
540

580

610 
650

650 
650 
350

430

470

480

600 

600

630 
680 
680 
700

750

730
740

740 
740

740

760

840

860

8°0

890

JUNE 

MAX

680 
680

680

730

700 
680 
640

620

690

680 

690

720

620 
630 
670 
630

720

720
710

720 
720

730

740

810

860

870

620 

MIN

630

630

700

670 
640 
540

610

630

660 

640

690

890 
380 
880

1040 
1060

1050 
1040

960

1010

1350

1090

960

1350

JULY

MAX

720

660

690 
680
700

680

600

540

590 

860

380 
880 
870

1030 
1040

1040 
1020 
1020

960

1000

1230

104C

760

510

MIN

640

640

670 
660 
690

650

560

500 

500

580 

620

430 410 600 580 
460 420 630 600 
460 440 600 460

510 470 520 480 
540 510 520 500 
570 540 500 500

600 570 510 500 
620 600 520 500

680 670 590 560

700 670 640 620

580 500 600 600

580 560 570 520

      520 460

710 410 710 460

AUGUST SEPTEMBER 

MAX MIN MAX MIN

550 470

650 620       
630 600      

600 580       
620 590       
630 600      

...

710 610



STREAMS TRIBUTARY TO LAKE ERIE 

04185600 MAUMEE RIVER AT DEFIANCE, OHIO-^Continued

DISSOLVED OXYGEN (DOI, IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX KIN

5.5 
5.4
6.8

9.8 
9.6

3.0

6.1

9.2 
9.4 

U-l 
12.7 
13.7 
13.8

13.8

MAX

12.8 
13.5 
13.9 
14.0 
13.9

12.6

11.3 
10.4 
9.9

9.2
8.8 
8.4 
9.0 
9.1

8.9 
9.5 
9.5 
9.4

10.7 
12.0 
11.7 
11.2
11.1

10.8 
10.6

4.4 13.2 10.2 
4.0 10.7 8.5 
4.5 10.2 8.0

7.0 7.8 7.0

1.9 8.5 7.0

8.5 9.2 8.9 
8.4 9.1 9.0

10.0 9.0 8.8 
8.4 8.9 8.7 

11.1   

APRIL MAY 

MIN MAX MIN

12.9

11.8

11.4

10.4      

9.2      

8.3 
7.0       
8.4 5.5 5.4

8.2 6.5 5.9 
8.6 6.5 5.9 
8.5 6.5 5.7 
9.1 5.8 5.4

10.5 7.7 6.0 
11.1 7.4 u .6
11.0

8.7 
8.8 
9.3

9.3

9.2

9.4
9.4

9.3 
9.2 
9.2

JUNE 

MAX

  

7.4 

7.1

8.0

5.0

4.1 
3.3 
4.4

6.4 
6.8 
7.2 
6.4

10.6 
11.8
10.5

8.6 
8.4 
8.4

9.2

9.0 
9.1

9.2
9.0

8.8 
8.7 
8.9

MIN

  

5.8 

6.0

5.6

3.8

3.3
2.5 
2.9

4.2
4.3 
5.1 
4.4

5.1 
7.8
7.3

9.2 
9.1 
9.2

10.1 
10.0

9.0 
8.4

8.6 
8.7

10.5 
10.7 
10.9

MAX

4.4

5.5 

6.0

6.2

6.2

8.2 
9.0 
8.2

7.8 
7.5 
6.4 
4.6 
4.1

8.2 
7.3
7.8

8.9 
8.7 
8.8

9.7
9.8

8.4 
7.8

8. 
8.

9.
8. 
8.8

JULY

MIN

1.1

2.9 

3.5

3.3

4.8

4.0 
6.3 
6.0

4.5 
4.7 
4.1 
2.8 
2.8

4.8 
5.5
5.0

11.6 
11.6 
11.3

10.1 
9.9

10.1 
10. I

10.4

9.9 
10.1

10.9 
11.3 
11.1

10.5

9.8 
9.7

10.0 
9.9

10. 1

9.8 
9.8

AUGUST 

MAX MIN

3.0

5.3

7.3

10.5

10.9

9.3 
7.3

2.7

3.4

4.1 
5.1 
6.7

8.5

7.2 
4.6

10.1 
10.0 

9.8

10.7

10.3 
10.0

10.6 
11.0

10.2

11.3

12.8 
14.1

13.5 
13.6 
13.1

14.1

SEP1 

MAX

_-.

:::
 

:::

 

6.5

10.0 
9.8 
9.5

10.1

9.9
9.8

9.6 
8.9

9.8

10.9

10.5

11.0 
12.8 
13.2 
12.8 
12.8 
12.8

8.9

EMBER 

MIN

  

:::
 

:::

 

5.6



STREAMS TRIBUTARY TO LAKE ERIE

04185600 MAUMEE RIVER AT DEFIANCE, OHIO Continued

TEMPERATURE (°CI OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

MIN MAX MIN MAX MIN MAX MIN MAX

8.5
9.0
9.5
9.5
9.5

°.5
9.5

8.0
7.0

8.5
8.5
7.0
7.0
5.5 

5.0
4.0
3.0
3.0
3.0 

3.0
3.0
0.0
9.0
0.0

0.5 
C.O
9.5
9.0
9.5

7.0
8.0
8.0
8.5
e.o

8.5
8.5

6.0
6.0

7.0
7.0
6.5
5.0

4.0
3.0
1.0
1.0
1.5 

1.5
0.0
9.0
8.0
3.5

0.0 
9.0
8.5
7.0
8.5

10.0
10.0
10.0
9.5
9.5

8.0
8.5

8.5
9.0

9.5
9.5
8.5
7.0

3.5
4.5
7.5
8.5
7.0 

5.0
4.5
4.5
4.0
4.5

4.5 
4.0
4.0
3.5
  

9.0 3.0 I
10.0 2.5
9.5 2.0
8.5 1.5
8.0 1.0

7.0 1.0
7.0 1.5

8.0 1.5
8.5 1.5

8.5 2.0
8.5 2.0
7.0 1.5
4.5 2.0

2.5 1.0
3.0 0.5 C
4.5 0.5 C
7.0 1.0
5.0 0.5 

4.5 0.5
4.0 0.5 C
4.0 0.5 C
4.0 0.5
4.0 0.5 C

4.0 0.5 C 
4.0 0.5
3.5 1.5
3.0 0.5 C

0.5

.0 0.5 0.0

.0 0.5 0.0

.5 0.5 0.5

.5 0.5 0.5
.5 0.5 0.0

.5 0.5 0.5

.0 0.5 0.5

.0 0.0 0.0

.5 0.0 0.0

.5 0.0 0.0

.5 0.0 0.0

.0 0.0 0.0

.5 0.0 0.0

).5 0.0 0.0
.5 0.0 9.0
.5 0.0 C.O

).5 0.0 0.0
).5 0.0 0.0 

).5 0.0 0.0
.0 0.0 0.0
.0 0.0 0.0

).0 0.5 0.0
.0 0.5 0.0

.0 0.5 0.0 

.0 0.5 0.5
).0 1.0 0.5
.0 1.0 0.5
.0 1.0 0.5

1.0
1.0
1.5
1.5
1.5

1.5
1.0

1.0
1.5

1.0
1.0
0.5
0.5

0.5
0.5
0.5
0.5

0.5
0.5
1.0
1.0
1.0

0.5 
0.5
  
  _
  

0.5
0.5
0.5
0.5
0.5

0.5
0.5 
0.5
0.5
1.0

0.5
0.0
0.5
0.5

0.5
0.5
0.0
0.0
0.5 

0.0
0.0
0.5
0.5
0.5

0.0 
0.0
  
__ 
  

0.5 0.0
0.0 0.0
1.0 0.0
3.0 1.0
4.0 3.0

4.0 4.0
4.5 4.0 
4.5 4.0

4.5 3.5
4.0 4.0

4.0 3.0
4.0 4.0
3.5 3.0
3.5 2.0
2.5 1.5 

2.0 1.0
3.0 1.0
2.0 1.5
3.5 1.5
4. 5 3.5 

5.0 3.0
5.0 4.5
4.5 4.5
5.0 4.5
5.0 4.5

4.0 3.5 
4.0 3.5
4.0 3.5
3.5 2.0
4.5 3.0

APRI

MAX

4.0 
4.5

7.0 
8.5

8.5

8.5

2.0

4.0 

4.5

8.5

MIN

3.5
3.5

5.5

8.0
8.5 
n.o

1.0

3.0

4.0

7.0

MAX

7.0 
6.5

8.5

9.0

3.0

2.5

2.0

4.0

MAY 

MIN

16.5 
15.5

15.5

17.0

21.5

21.5

21.0

22.0

MAX

20.5 
20.0

24.5

26.0

25.0

25.5 

24.5

28.0

JUNE 

MIN

19.0 
18.5

21.5

24.5

21.5

23.5 

22.0

24.5

MAX

28.0 
25.5

26.5

28.5

23.5

25.5 

27.0

29.0

JULY 

MIN

25.0 
23.0

24.5

26.5

22.0

23.5 

24.5

26.5

AUGUST SEPTEMBER 

MAX MIN MAX MIN

25.0 23.0       
24.5 22.0

25.0 23.5    
25.0 24.0

25.5 24.5

__ __ __ __

      18.0 15.5



112 STREAMS TRIBUTARY TO LAKE ERIE

04186500 AUGLAIZE RIVER NEAR FORT JENNINGS, OHIO

LOCATION. --Lat 40°56'55", long 84°15'58", in SEj sec. 15, T.I S. , R.5 E. , Putnam County, at gaging station on left 
bank 200 ft upstream from bridge on U.S. Highway 224, 3.5 miles northeast of Fort Jennings, 6 miles upstream 
from Ottawa River, and 7.3 miles downstream from Jennings Creek.

DRAINAGE AREA. --332 sq mi.

PERIOD OF RECORD. --Chemical analyses: October 1968 to September 1970. 
Water temperatures: October 1968 to September 1970. 
Sediment records: October 1969 to September 1970 (partial record).

EXTREMES. -.1969-70:

pH: Maximum, 9.8 July 22; minimum, 6. 6 'Feb. 4.
mg/1 Sept. 8.

Water temperatures: Maximum 30.0°C July 1, Aug. 1; minimum, freezing point on many days during December t 
March.

eriod of record: 
Specific conductance (1969-70): Maximum daily, 1,220 micromhos Jan. 22, 1970; minimum daily, 240 micromhos

Jan. 31, 1970.
pH (1969-70): Maximum, 9.8 July 22, 1970; minimum, 6.6 Feb. 4, 1970. 
Dissolved oxygen (1969-70) J Maximum, 15.0 mg/1 or greater on several days during December 1969 to January

1970; minimum, 2.7 mg/1 Sept. 8, 1970.

during winte:

:MARKS.--Continuoi 
as 15.0 mg/1 n

D»TE

28...

19...

28...

26...
FEB.

IT. ..
MAR.

23...
APR.

20...
MSY

25...

2*...
J o&r

1*...
AUG.
12... 
26...

29...

TIME

1030

1*00
1050

1015

12*0

13*5
1310

1500

1330

 
0930

0930

1030

1112

1*00

r periods.

DIS-
CHSRSE

108
A 35

39
7*6

715
A *0

A 3*
A 30

A 850
A 1*0

?*80
189

131
2820

A 70
*90

*38
A *0

A 2*
U5

16

A 15
A 15

BIC»R-

IHC03)

209
300

313
210

352

339
3*5

186
237

116
231

2*5
109

298
189

161
315

336
156

?90

282
210

C»R-

rco3)

*
0

0
0

12
0

0
1*
0

16

0
16

12
0

0
0

0
0

0
0

0

0
0

(SO*)

126
151

161
111

109
161

171
208

108
133

68
132

153
59

138

66
13*

156
30

165

16*
13*

CHLO-

35
53

37
5*

30
*8

*9
82

25
35

26
*0

32
15

33

19
3*

*5
23

91

76
65

DIS-
SOLVFO 
FLUO-

.6

.7

.8

.5

.*

.8

.6

.9

.3

.*

.3

.5

.*

.3

.5

.2

.5

.3

.*

.8

.8

.5

e made on maximum

OTS-

8.6
3.9

IB
3.0

12
6.9

5.*
11

22
18

30
12

13
26

7.0

*l
5.5

3.7
*6

6.6

3.5
10

SOLVED
SOLIDS

*16
5*6

556
*OB

*20
568

63*
77*

360
*7*

292
510

*5B
2**

306
506

536
370

590

626
518

306
381

*00
30*

326
*57

**0
50*

269
36*

200
360

366
173

222
369

389
228

36*

355
286

NON-
CAR-

12B
135

1*3
132

131
16B

162
198

116
1*3

105
1**

1*5
8*

90
110

113
100

126

12*
U*

SPECI
FIC

MHOS)

697
890

883

671
953

955

572

*52

733
382

*86
775

858
52*

967

9*8
777

A DUILY MEAN DISCHARGE.



STREAMS TRIBUTARY TO LAKE ERIE 

04188500 AUGLAIZE RIVER NEAR FORT JENN1NCS, OHIO--CO

SPECIFIC COND 

OCTOBER 

MAX MIN

730

770
790

800 
810 
£20 
840 
880

880

890 
370 
900 
910

MAX 
650 
650 
550

530

580
620

690

720 
730 
720

710 
700 
680 
630 
520

420 
510 
580 
580 
500

470
550

620 

730

~

700

740 
760

730 
780 
800 
810 
840

870 
870 
860 
900

APRIL

MIN 
640 
540 
380

450

530 
570

660

690 
700 
710

630 
660 
520 
380

310 
420

390

310 
470

590 

270

NOVEMBER DECEMBER

MAX MIN MAX MIN 
930 900 760 750 
930 910 770 760 
910 B60 310 770 
390 870 320 BIO 
950 870 840 320

990 950 360 340 
980 840 360 810

B60 820 
370 840

330 840 
930 750 
940 920 
9?0 390 
890 370

690

460 
570 
610 
590 
630

700 
730 
760

MAX 
610 
610 
670

730 
590

620

640 
650 
600

530 
610 
630 
680

690 
700

700

10 
50

40 
60

730

440

410 
460 
570 
580 
590

580 
700 
720

MAY

MIN 
570 
570 
610

560 
570

600

620 
590 
360

490 
570 
600 
600

680

470

460 
500

610 
640

360

700

6BO 
630 
720 
720 
750

790
310 
820

350 
370 
370 
910 
930

970 
960 
930

JUNE

MAX 
690 
710 
710

580

670

700 
710 
720

740
730 
780

800

770
770

910

640

670 
670 
680 
700 
710

780 
790 
310

820 
350

370 
910

950 
900 
920

MIN 
550 
630 
640

390

640

670 
700 
690 
630

710 
74J 
770

760

720

710 
700

390

JANUARY 

MAX MIN

940 920 
940 930

970 950

030 1060

100 1080 
110 1090 
120 1100 
120 111J 
140 1120

150 990

160 IISJ

213 117G 
220 1150

200 1190

900 300 
300 250 
270 240

JULY 

MAX MIN

740 630 
7 0 700

3 0 830

9 0 34J 
3 0 790 
8 0 790 
8 0 79J 
3 0 690

7 0 520 
5 0 510 
530 510 
530 460 
540 470

510 47J

530 520

690 610 

670 610

680 660

710 670 
740 710

680 640

920 460

FEBRUARY MARC 

MAX MIN MAX

440 
420

640

630

620 
610 
660 
680 
720

520 

500

610

390 
390

590

560

580 
590 
610 
660 
680

420

590

610

AUGUST 

MAX MIN

760 
730

770

790 
820 
330 
850 
350

8(0 
880 
860 
880 
910

920

910

960

980

960 
970

1070 
1040 
1030

950 

1070

730
720

730

750 
760 
790 
310 
810

840 
800 
840 
350 
370

890 
340 
350

880 

920

880 
900

910 
1030 
990

910

6dO

690 
700

530

640

690 
730 
720 
730 
740

750

710

540 
580 
620 
640

SEPTEM

960 
970

930

980 
970 
940 
930 
950

970 
930 
990 
1010 
1000

1000 
1000 
960

940

950

980 
940

920 
870 
830

1010

-t

MIN

660 
690

460

610

640 
690 
690 
710 
730

680

530 
540 
580 
620

430

JER 

MIN

940
940 
900 
900

920 
900 
900 
880 
900

390 
920 
900 
930 
900

930 
930
eio
870 
850

900

930 
920

840 
310 
790

760



STREAMS TRIBUTARY TO LAKE ERIE 

04186500 AUGLAIZE RIVER NEAR FORT JENNINGS, OHIO--Continued

PH (UNITS), WATER YEAR DCTDBER 1969 TD SEPTEMBER 1970

OCTQ

X

-

-
-

-
-
1

4

-

JER

MIN

__
  
  
  
  

  

  
  

__
  
  
  
8.0

a.o
8.1
8.1 
8.1
8.2

8.1 
8.2
8.3 
B.4 
8.5

8.4 
8.3
8.1 
8.3
8.3
8.3

  

NOVEMBER

MAX

8.3
B.2
8.2
8.2
8.3

8.2 
8.2
8.1
8.1

8.1
8.2
8.2
8.3
8.4

8.4
  

7.8

7.8

7.9

B.O
8.1

MIN

8.1
8.1
8.1
8.1
8.1

8.1 
8.2 
8.1
8.1
7.5

8.1
B.I
8.1
8.1
8.2

8.3
  
  

7.6

7.8

7.9
B.O

DECEMBE* JANUARY

MAX MIN MAX

8.1 8.
3.2 B.
8.2 8.
8.2 B.
8.2 8.

3.2 8. 
8.2 B.
8.1 8.
8.1 8.

8.1 B.
8.2 B.
8.2 7.
7.7 7.
7.8 7.

B.O
B.O
7.9
7.9
7.9

7.9 
7.9 
7.8
7.8
7.7

7.7
7.6
7.5
7.5
7.4

7.9 7.7 7.3
7.9 7.
7.9 7.

8.0 7.

7.9 7.

7.9 7.
8.0 7.

7.3
J 7.5

J 7.1

1 7.2

J 7.3
) 6.8

      8.0 7.9 7.2

8.4

APRIL

X

6
5
a
7
8

8
5
8
6
5

6
6
5
4
8

1
2
a
7
2

3
7
0
0
6

7
9
0
1
1

MIN

8.4
.8
.6
.6
.7

.1

.3

.5

.6
   

8.0
8.2
8.3
7.7
7.5

7.6
7.7
B.I
7.1
6.9

7.1
7.3
7.7
7.5
7.6

7.6
7.7
7.9
8.0
8.0

MAX

8.2
8.4
8.8
8.7
8.6

9.0
9.1
9.2
9.3
9.2

9.1
9.0
8.6
7.9
7.9

8.1
8.2
B.3
8.3
8.4

8.4
8.5
8.5
8.6
8.5

8.1
8.2
8. 2
8.3
8.4 
8.4

7.5

MAY

MIN

8.0
8.1
8.2
B.3
B.4

8.5
9.0
9.0
9.0
9.0

8.9
8.6
7.8
7.8
7.8

7.8
B.I
B.2
B.2
8.2

8.3
8.4
8.4
8.5
3.1

8.0
8.1
8.1
8.1
8.2 
8.2

B.2 7.7 8.0

JUNE JULY

MAX MIN MAX

8.3 8.2 8.9
8.5 B.
8.4 8.
3.1 7.
7.9 7.

2 8.9
D 8.7
7 8.4
3 8.1

7.9 7.7 8.2
    
8.0 7.
8.1 8.

8.5
3 8.5
D 8.5

8.1 8.0 8.4

MIN

7.9
7.9
7.9
.B
.B

.B 

.B

.7
7.7

7.6
7.5
7.4
7.3
7.3

7.2
7.2
7.3

7.1

7.0

6.8
6.8
6.8

6.B

FEBRUARY . MARCH

MAX

7.6
8.1
7.9
7.7
8.0

B.3 
8.6
8.6
B.5

8.1
8.1
8.0
8.1
8.1

8.2
8.2
8.0

7.7

7.8

__
  
  

8.6

MIN MAX

7.2 8.0
7.5 7.9
6.8 7.B
6.6 7.7
7.5 7.8

8.2 7.7 
8.3 7.9
8.4 8.0
7.8 8.1

7.9 8.3
7.8 8.4
7.8 8.2
8.0 8.2
8.0 8.1

8.0 8.0
7.9 8.0
7.9 7.9

7.6 8.7

7.7 8.5

   8.0
   8.3
   8.6

6.6 8.7

AUGUST SEPTEM

MIN

B.6
8.5
8.4
B.I
7.9

8.0
8.2
8.3
8.2
8.1

8.2 7.9 8.1 .8
8.4 8.
8.8 8.
9.1 8.

I 7.9
4 7.9
i 7.9

9.0 8.7 8.0

8.9 8.7 8.5
9.0 8.
8.8 8.
8.8 3.
8.7 8.

8.8 8.
8.7 8.
8.8 3.
9.0 8.
9.2 8.

B B.7
6 9.1
6 9.3
6 9.3

7 9.5
6 9.9
\ 9.6
5 9.5
7 9.3

9.1 9.0 9.1
9.1 3.
8.9 a.
a.? a.
9.0 a.

8 8.7
1 8.3
1 7.8
5 7.8

8.2

.B

.B

.9

.9

8.0
8.2
8.4
8.7
7.5

9.1
9.3
9.4
9.1
8.9

8.8
8.3
7.6
7.6
7.6 
7.7

MAX

8.6
8.7
8.8
8.9
B.9

8.9
8.8
8.7
8.7
8.7

8.7
8.8
8.7
8.7
8.6

8.7
8.8
8.7
8.6
8.6

8.5
8.4
8.4
8.5
B.5

8.6
9.1
9.0
8.5
8.4 
8.3

MIN MAX

7.8 8.3
8.
8.
B.
8.

8.
8.
8.
8.
8.

8.
8.
8.
8.
8.

8.
8.
8.
8.
8.

8.
8.
8.
8 .
B.

8.
8.
B.
B,

I:

8.2
8.2
8.3
8.3

8.2
7.9
7.9
7.9
8.0

8.1
8.3
8.2
8.1
8.4

8.5
8.4
8.3
8.3
8.1

8.0
7.9
7.7
7.6
7.6

7.6
7.7
7.7
8.0
7.9

MIN

7.8
7.8
7.7
6.9
6.8

7.6 
7.7
7.9
7.9

8.0
8.1
8.0
8.0
8.0

7.9
7.9
7.8

8.5

8.5 
8.5
8.3
8.4 
8.4

7.9

7.8
8.0
8.2

6.8

3ER

MIN

8.0
8.0
7.9
7.9
7.9

7.9
7.7
7.6
7.6
7.7

7.7
7.8
7.9
7.9
7.9

8.0
8.1
8.0
7.8
7.7

7.6
7.6
7.5
7.5
7.4

7.5
7.5
7.5
7.7
7.8



STREAMS TRIBUTARY TO LAKE ERIE 11 

04186500 AUGLAIZE RIVER NEAR FORT JENNINGS, ORIO Continued

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

MAX MIN MAX MIN MAX HIN MAX MIN MAX M[N MAX MIN

      9.9 8.0 

      9.5 8.7

      8.9 8.5 
      8.7 8.3

      9.3 8.3
      9.8 8.7 
7.3 7.3 11.0 9.5

9.5 7.8 10.9 -  
U.O 8.5      

1.7 7.8 9.7 9.5

1.6 8.9 10.4 9.9 
1.1 9.0 10.6 10.4 
0.4 8.7      

1.3 11.1 

1.3 11.0

0.3 10. 1

2.8 10.8 
2.3 12.1 
2.8 12.1

3.4 12.9

5.0 13.9 
5.0 14.0 
4.6 13.4

4.8 

5.0

5.0

2.7 
2.2 
1.5

4.5

3.6 
2.2 
2.3

4.0 

3.9

4.2

2.0 
1.5 
1.0

2.6

3.2
1.6 
1.9 
2.1

2.5 12.2 9.6 8.8 

2.5 12.2 B.8 8.2

2.3 12.2      

3.1 12.4       
3.6 10.4       
3.5 12.7      

3.8 12.8       
2.B 12.1      

2.8 12.6   

2.4 12.0    

2.8 12.2      

   14.0 10.5 
      13.5 11. 1

APRIL 

AY MAX MI 

I 11.6 10.

7 9.8 8. 
8 9.7 8.
9 8.7 8. 

10 10.1 8.

2 11.3 8. 
3 1J.O 8. 
4 8.8 8. 
5 9.6 8.

8 13.8 8. 
9 9.0 7.

I 7.9 7.

3 8.2 8.

5 8.0 7. 

6 8.0 6.<

1      

MAY JUNE JULY AUGUST S6PTEM 

MAX MIN MAX MIN MAX MIN MAX MIN MAX 

8.9 8.0 6.7 5.0 15.0 6.7 1.0 5.2 8.6

1.6 8.5       9.9 4.4 1.1 6.4 6.5

0.3 6.9 6.8 6.6 7.8 5.3 9.8 5.5 7.9

5.9 5.3 2.3 9.2 5.9 5.2 8.8 5.1 8.8 
6.2 5.7 4.5 8.3 5.2 4.5 9.1 4.8 B.5 
6.2 5.9 5.5 8.5 5.2 4.4 8.5 4.8 11.6

7.1 6.4 7.8 5.6 2.0 6.0 8.7 4.7 10.2

6.3 5.8 7.5 5.8 5.0 7.4 8.6 5.1 8.0

6.4 5.4 12.8 6.5 2.2 8.4 8.9 4.7 6.1

6.2 5.1 15.0 7.2 2.3 6.5 1.5 6.4 5.8

5.8 5.4       7.9 4.8 8.4 3.4   

)ER 

MI

3. 
4.

3.

4.

5.
6.
6.

6.

4.

4.

3.

4.

~

N

9 
3

2

1

9 
0 
2

0

9

3

9 

8

-



STREAMS TRIBUTARY TO LAKE ERIE 

04186500 AUGLAIZE RIVER NEAR FORT JENNINGS, OHIO Continued

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY 

MAX MIN MAX MINI MAX MIN MAX MIN MAX MIN

1
2 
3 
4
5

6 
7
a
9 

10

1
2 
3
4 
5 1'

6 1
7 1
a i
9 1
0 1

1 1
2 1

5 1

6 1 
7 1
a

0

ONTH

AY *

I 
2 f 
3 
4 t

6 «
7

   10.5 
   10.5 
   10.0 
   9.5 
   8.0

  a.o
   8.0 
   7.5 
   8.0 
   8.5

   9.0 
   9.0 
   8.0 

7.0 
,5 13.5   

.5 12.0    

.0 10.5    

.0 9.0    

.5 10.5 8.0 

.0 10.0 6.5

.5 11.0 4.0 

.0 9.0 5.0 

.5 7.0 6.5 

.0 5.0 6.5 

.5 7.5 6.0

.0 9.0 6.0 

.5 9.0 6.0 

.5 7.5 5.5 

.0 6.5 4.0 

.0 6.0 3.5 

.0 7.0   

    10.5

APRIL 

AX MIN MAX

.5 5.0 21.0 

.0 4.0 18.5 

.0 3.0 17.0 

.0 4.5 17.0 

.5 4.0 17.0

.0 6.0 17.0

9 11.5 11.5 22.5 
10 11.5 10.0 22.5

11 10.0 8.5 22.0

. r 14.0 10.5 16.0

2D 11.0 8.5 25.0 

21 11.5 10.0 26.5

24 13.0 12.0 26.5

26 15.0 12.5 23.5 
27 16.0 13.5 22.5

30 20.5 19.0 25.0

JN 1 n 2

DATE

T 9, 1969 
1 29...... 
T 31...... 
C 12...... 
t 28, 1970

9.0 
9.5 
9.5
a.o
7.0

6.0 
6.5 
7.0 
7.0 
7.5

B.O
a.o
7.0

6.5 
3.5

3.5 
3.5 
5.0 
6.0
5.0

5.0 
5.5 
4.0 
3.5 
2.5

2.5

MAY 

MIN

19.0 
15.5

14.5 
14.5

12.5

19.5

15.0

21.5

23.0

2.5 
2.0 
2.0 
1.0 
1.0

1.0 
1.5 
2.5 
2.5 
2.5

2.5 
2.0 
2.0 
2.5 
2.0

1.5 
1.5
0.5 
1.0 
0.5

1.3 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.0 
1.0

2.5

JUNE 

MAX 

23.5

IB. 5 
17.5

19.0

2k. 5

27.5

23.0

29.0

1.5 
1.0 
1.0 
0.0 
0.5

0.5 
0.5 
1.5 
2.0 
2.0

2.0 
0.5 
1.0 
0.0 
1.5

0.5 
0.5 
0.5 
0.5 
0.5

0.5 
0.5 
0.0 
0.5 
0.5

0.5 
0.5 
0.5 
1.0 
0.5 
0.5

0.0

MIN 

23.0

16.0 

16.0

23.5

21.0

23.0

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, HATER

SUSPENDED 
CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
TIME (CFSI (MG/LI (TONS/DAYI

1050 32 48 4.1 APR 
1*15 35 22 2.1 MAY 
1045 35 26 2.5 JUL 
1055 206 20 11 SEP 
1510 53 6 .86 SEP

1.0 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
0.5 
1.0 
1.0

1.0 
1.0 
1.0 
1.0 
1.0

1.0 
1.0 
1.0
1.0 
0.5

0.5 
0.5 
1.0 
1.0 
1.0

1.0
0.5 
1.0 
1.0 
0.5 
0.5

1.0

MAX 

30.0

24.0 

25.5

22.5

27.0

2B.O

27.5 
26.5

0.5 
0.5 
0.5 
1.0 
1.0

1.0 
0.5 
0.5 
0.5 
0.5

0.0 
0.0 
0.5 
1.0 
1.0

0.5 
0.5 
0.5 
0.5 
0.0

0.0 
0.5 
0.5 
0.5 
0.5

0.5 
0.5 
0.5 
0.5 
0.0 
0.0

0.0

JULY 

MIN 

26.0

20.5 

20.0

20.5

20.5 
21.0

25.0

24.5

24.5

YEAR OCTOBER 1969

DATE TIME

3...... 1105 
21...... 0630 
14...... 1030 
10...... 1015 
23...... 1200

1.0 0.0 
1.0 0.0 
0.5 0.0 
1.5 0.0 
1.0 0.5

1.0 0.5 
1.0 1.0 
1.0 1.0 
1.0 1.0 
VO 1.0

1.0 0.5 
1.0 0.5 
1.0 0.5 
1.0 0.5 
1.0 0.5

1.5 1.0 
1.0 1.0 
2.0 0.5 
2.0 0.5 
0.5 0.0

1.0 0.0 
2.0 0.5 
3.5 2.0 
4.0 2.0 
4.0 2.0

2.0 1.0 
2.0 1.0 
2.5 0.5

4.0 0.0

AUGUST 

MAX MIN 

30.0 26.0 2

26.0 

26.0

25.5

26.0

2B.O 
2B.5

TO SEPTEMI

DISCHARGE 
(CFS)

2040 
147 
120
16 
37

.0 1.5 

.5 J.O 

.5 3.5 

.5 5.5 

.5 5.0

.5 5.0 

.0 6.0 

.5 5.0

.0 4.0 

.0 2.5

.5 1.5 

.5 3.0 

.0 2.0 

.0 1.5 

.5 0.5

.5 0.0 

.0 0.0 

.0 1.0 

.5    

.0 3.5

.5 4.0 

.0 6.0 

.0 5.0 

.0 5.0 

.0 4.0

.5 4.0 

.0 3.5 

.5 3.0 

.0 3.0 

.5 2.0 
3.5 4.5

3.5 0.0

SEPTEMBER 

4AX MIN 

i.5 20.0

21.5 25.5 

21.5 24.0

22.0 24.0

21.0 24.5

22.0 2 
23.0 2

24.0 1 
24.5 1

3.0 
D.O 
8.0 
b.O
r.o

21.0 

21.5

21.0 
22.0

18.0

17.0 
18.5

21.0

18.5 

20.5

21.5

19.5 
17.0 
15.0 
12.5 
14.0

ER 1970

SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAYI

536 2950 
96 3fl 

170 55 
178 7.7 
90 9.0



STREAMS TRIBUTARY TO LAKE ERIE 11 

04187500 OTTAWA RIVER AT ALLENTOWN, OHIO

LOCATION.--Lat 40045'18", long 84°ll'4l", in NWJ sec.29, T-.3 S. , R.8 E., Alien County, on right bank at downstream 
side of bridge on State Highway 81 at Allentown, near gaging station on left bank, 0.3 mile downstream from 
Kessler Run, and 1.5 miles upstream from McBride Ditch.

DRAINAGE AREA.--160 sq mi.

PERIOD OF RECORD.--Chemical analyses: March 1969 to September 1970. 
Water temperatures: March 1969 to September 1970.

EXTREMES.--1969-70:
Water temperatures: Maximum, 31.5°C June 29; minimum, freezing point Dec. 24, 25, 30, Jan. 16, 19.

Period of record:
Water temperatures (1969-70): Maximum, 31.5°C June 29, 1970; minimum, freezing point Dec. 24, 25, 30, 1969, 

Jan. 16, 19, 1970.

CHEMICAL ANALYSES i WATER YEAR OCTOBER 1969 TO SEPTEMBER

BICAR- CAR- CHLO- 
OIS- BONATE BONATF SULFATE RIDE 

TIME CHARGE (HC03) (C03) (S04( (CD

NOV.
15.
19.

DEC.
02.
14.

JAN.
OB.
27.

FEB.
01.
14.

MAR.
04.
18. 

APR.
09.
25.

MAY
09.
14.

JUNE

25.
JULY
16.
18.

AUG.
01.
27.

SEPT
01.
17.

. .

. .

. .

  

..

. .

.,

. .

.

* "

NOV.
15..

DEC.
02..
14..

JAN.
OB..

FEB. 
01..
14..

MAR.

18.. 
APR.

25..
MAY

14..
JUNE

25..
JULY
16..
18.. 

AUG. 
01..
27..

SEPT.
01.. 
17..

1000
1830

1210
1600

1500
1225

1600
L330

1500
1600

1700
0930

1430
1730

1830

1900
2145

2000
1930

0945
1930

NITRATE
(N03)

228

210
108

274

117

32

59

128

88

22

100

30 290 0 44B 200
2000 BO 0 66 23

33 500 0 296 128
37 0 0 127 47

17 539 0 492 180
51 190 0 304 29?

430 127 0 10B 35
82 192 0 200 73

1100 66 0 172 45

108 96 0 244 87
1120 106 0 83 19

31 380 0 3B6 115
262 132 0 K" 35

24 320 0 44B 13B

25 66 0 176 60
24 274 0 464 219

49 206 0 345 91
26 422 0 568 193

27 217 0 323 93
22 298 0 445 175

DIS
SOLVED NON- SPECI-
sntins CAR- FIC
(RES I- HARD- BONATE COND-
DUF AT NESS HARD- UCTANCE
1BO C) (CA.MG) NESS (MICRD-

1070 420 182 2070

886 448 38 1720
424 182 182 637

1180 454 12 2210

642 367 209 1080

372 220 166 638

286 180 93 424

472 271 163 704

940 432 170 1740

500 242 188 832

1210 457 110 21BO

716 311 133 1260

lS in the record were due to mal-

1970

DIS 
SOLVED 
FLUO- 
RIDF 
(F)

1.4
.3

.7

.4

1.5
.B

.4

.7

.2

.8

.7

.6

1.0
.7

.3

.9

.4

.9

1.0
1.9

2.0
1.9

PH

6.9
8.0

7.6
4.5

7.4
6.6

6.9

6.8
6.9

7.6
7.8

7.2 
7.4

8.1 
7.0

6.3
7.1

6.8 
7.3

6.9 
6.9



STREAMS TRIBUTARY TO LAKE ERIE 

04187500 OTTAWA RIVER AT ALLENTOWN, OHIO--Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C)t HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

MAX MIN MAX MIN MAX MIN MAX MIN MAX MtN MAX MIN

  

~

  

  

1870 
1850 
1900 
21BO 
2090

1920 
17*0 
2020 
2050 
2060

2340 
2350 
2060 
1880 
2*20 
2150

   1810 1*20                   1300

                 1320
   500

   870

310
3BO

710                      
800                      
760                     

   5*0 
   600

   350 
   6*0 
   160 
   660

6BO                     

880                     

APRIL MAY JUNE JULY AUGUST

MAX MIN MAX MIN MAX MtN MAX MIN MAX

660 
760

900 
1030 
1180 
1270

1*10 
15*0 
1190 
1090

660 1*20 11*0 770 600 1950 050 2*30

000 1710 1550 1780 1*60 1960 *60 1860

0*0 1720 570 1890 1*80       1820 
930 720 *90 1810 1530       19*0

1130 
510

630 
770 
8*0 
8*0 
510

700 
870 

11*0 
1190 
1330

760 2060 1670 2000 1670       2190

510 9*0 720 1850 1610       2100

   **0 
   3*0

   1080 

   910

   8*0 
   860

   1*30 

   2160

SEPT 

MIN MAX

930 1880

6*0 1830 
690 1850

590 2000 
510 2*50

570 2330

320 2100

800 2060

12*0 
1300 
500 
460

*80 
630 
700 
790 
870

960 
1030 
1200 
1350 
1250

1250 
1290 
1600 
1520 
1370

1320 
12*0 
1070 
1020 
910

650 
580 
6BO 
7BO 
6*0 
903

*60

EMBER 

MIN 

1810

1*10

1690 
1650

16*0 
1910 
1980

2080

1170

1870

1800

1170



STREAMS TRIBUTARY TO LAKE ERIE

04187500 OTTAWA RIVER AT ALLENTOWN, OHIO--Continued 

TEMPERATURE (°C) OF WATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

AY 

1

4
5

6
7 
8

10

1 
2 
3 
4 
5

6
7 
8 
9
a 

i
2 
3 
4 
5

6
7 
8

1 
1

ONTH

OCTOBER NOVEMBER DECEMBER 

MAX MIN MAX MIN MAX MIN 

      15.0 12.0 5.0 4.0

      12.5 10.5 3.5 2.0 
      11.0 9.5 4.0 2.0

      9.5 9.0 5.5 4.5 
      10.5 9.5 5.5 4.0

      12.0 11.0 6.5 5.0

      9.0 B.O 4.5 3.0 
      B.O 4.0 5.0 4.5

15.5 13.0 4.5 2.5 3.0 2.0 

15.0 13.5 3.5 2.0 2.5 1.0

13.5 11.5 7.0 6.0 2.0 0.5 
12.5 13.5 9.0 6.0 2.5 1.0

11.5 9.0 5.0 4.0 4.5 0.0 
12.0 10.0       3.0 0.5

      15.5 2.0 6.5 0.0

JANUARY 

MAX MtN 

4.0 1.0

1.0 0.5 
1.0 0.5

0.5 0.5

0.5 0.5

0.5 0.5 
0.5 0.5

0.5 0.5 

0.5 0.5

0.5 0.5

1.0 0.5 
4.0 1.0

3.5 2.0 

6.0 0.0

FEBRUARY MARCH 

MAX MIN MAX MIN 

4.5 2.5      

2.0 1.5 9.0 
3.0 1.5 6.5

4.5 3.0 5.0

5.0 3.5 5.5

4.0 2.0 5.5 
4.0 1.5 5.0

3.0 2.0 8.0 

5.5 2.0 9.0

7.5 5.0 6.5

      6.0

      10.0 

7.5 1.5 10.0

6.0 
5.0

3.5

2.0

2.0 
1.5

1.5 
1.5

6.0 

5.0

5.0 
4.0

4.0

5.0 

1.5

MAX

7.0

7.0 
0.5

3.0

2.0 
1.5 
0.5 
2.0

6.0 
5.0

5.0 
4.0

APRIL HAY JUNE JULY AUGUST SEPT 

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX

3.0 21.5

6.0 19.5

9. a 23.0

9.0 22.1 
9.0 20.5 
9.0 20.0

11.0 19.5

12.5 27.5

0.0 
9.5
1.0

16.0 25.0

B.O 25.5 24.0 25.5 22.0 29.5 25.5 25.0

EMBER 

MIN

22.5 
21.5

4.0 24.5 12.0       2T.O 23.5 2T.5

1.0 23.5 21.5 28. 0 21.0 26.0 24.0 25.5

B.5 30.0 25.0       28.5 24.0 23.0 
8.0 29.0 16.5       28.5 24.5 22.5 
8.5 26.0 17.5       29.0 25.0 21.0

7.0 28.5 26.0       29.5 25.5 24.5

24.5

24.0

19.0 
21.0 
20.0 
21.0

22.0

4.0 25.0 21.0       25.0 21.5 26.5 25.0

1.0 30.0 2T.O       28.5 25.5 20.0 17.0

15.5



STREAMS TRIBUTARY TO LAKE ERIE 

04188200 AUGLAIZE RIVER AT CLOVERDALE, OHIO

>om Ottawa River, 

DRAINAGE AREA.- -713 sq

PERIOD OF RECORD. --Che 
Water temperatures:

EXTREMES. --1969-70: 

pH: Maximum, 10.5

Period of record :
Spe
PH
Wat

(1969-70)
er temper

1969 and J

REMARKS

spe

.-Contin

: Max
atures
anuary

and 0.8 mile east of Cloverdale.

mical analyses: June 1967 to September 1970. 
June 1967 to September 1970.

Dec. 4-6, 18-26j Jan. Z, 6; minimum, 4.5 Oct

(1969-70):
1970.

Maximum, 29.5

CHEMICAL ANALYSES,

DATE

OCT.
02...
10...

NOV.

20...
DEC.

JAN.

29...
FEB.
02...
16...

MAR.
05...
17...

APR.
13...
20...

11...
14...

JUNE
04...

JULY
06...
30...

AUG.
03...
27...

SEPT.
71...

TIME

1800
1*00

1325

1525

1500

1245
1320

1245
1630

16*0
13*5

1350
1650

1210

1510
1515

1855
14*0

1525

BICAR-

(Hcni)

1*8
156

9*

108

123
202

104
202

195
105

217
lift

167

217
153

184
188

166

CAR-

(CD3) IS04I

0 168
0 711

0 65

0 112

8 193

0 85
9 183

11 146
0 73

12 188
4 58

9 105

0 244
0 78

0 150
0 29*

0 293

°C July 2,

WATER YEAR

CHIH-

(CL)

59
100

24

61

*1

31
61

*6
18

48
17

32

88
23

52
140

136

1970; mi

OCTOBER

nis-
snivFc
FLUO-

(F)

.6

.8

.9

.4

.2

.7

.9

.4

.3

.4

.3

.5

.5

.2

.6

.4

.0

.6

.6

.5

.5
1.3

1.2
.8

. 3.

nimum, f

1969 TO

)

(N03)

68
10

71
30

49

151

35

40
42

42
45

55
31

48
42

28
59

reezing point o

Xrec^rdseavfila

SEPTEMBER 1970

DIS
SOLVED
SOLIDS

ISO C) tCl

622
856

854
290

770

1100

542

560
316

400
6*0

766
324

510
900

8*8
590

n manv

ble.

U MG )

332
*06

418
173

455

512

368
180

383
195

270
350

406
208

304
410

365
294

L969.
days di

NON-
CAO-

NFSS

211
278

306
96

278

377

189

185
94

119
168

228
R?

153
256

229
187

iring Decembe]

due to mal-

,d minimum

SPeCI-
eiC

(Ml CRO-
MHOS)

863
1250

1370
429

1160

1800

485

822

870
439

631
1030

1160
476

797
1*10

1430
933



STREAMS TRIBUTARY TO LAKE ERIE 

04188200 AUGLAIZE RIVER AT CLOVERDALE, OHIO--Contlr

SPEC 

CCT

MAX 
860 
870 
670 

1210 
980

1000

930 
1060 
1140

1180 
1140 
9 BO 
820

990

1320 
1240

IFIC CONDUCTANCE (MICROMHOS/CH AT 25 

OBEN NOVEMBER CECE

MIN MAX MIN MAX 
BOO 1250 116C 880 
B20 136P 1190 840 
BCO 140C 1300 920

880

950 
930 
880 
863 
1050

1110
983

790 
810

890

1430

1190 
1150 
1120 
HOC
1010

1000 
1050

1150

1060 
1170 
1190

440

620
660

720

840 
920

1100 

10BC

108C 
100C

960 
960

990

980 
1000 
920

360

51C 
610

620

740 
790

980 

980

1000 
90C

770

760

860 
880 
1350

920 
1030

1230

240 
240

°C), HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

MBER JANUARY FEBRUARY MARCH 

MIN MAX MIN MAX MIN MAX MIN

760 
780

860 

880

830 
730

670

700 
700

750 
780 
860

60C 
910

050

120
130

1200 
1640 
1400 
1160

1260

1480 
1460

1700 
1810 
1670 
1800

1560 
1360 
1610

1740

1830 
1640

1690

1550 
1080 
810

1120 
1120 
115C
1090

1110

1320 
1360

49C 
67C 
68C 
62C

1310 
1220 
1210

1590 
17CO 
169C

1560 
1460 
950 
810 
320

480 
500 
490 
530

590 
670 
770 
740

710

810 
770

640 
840 
B8C

570 
670 
910 
930

880

400 
430 
430 
470

490 
590 
640 
680

620

690 
690

740 
710 
650

460 
510 
650 
560

730

1020 
1020

870

940 
890 
890 
90J

800 
640 
550 
610 
680

920 
910

64C

890 
783 
820 
760

64C
460 
480 
540 
613 
680

FAX 
780 
780

FIN 
760 
610

MAX MIN
700 66C
670 640

MAX 
620 
940

MIN 
T30 
820 
830 
510 
470

MAX 
940 

1030 
1100 
1080 
1100

M[N 
930 
940 

1030
98C 
990

720
770
810
830
800

MIN 
660 
680 
660 
790 
740

SEPTEMBER 

MAX MIN

630
690
750
740 850

880

1190 1100
1230 1190
1220 1130
1173 1090

B40 
970 
990 

1030 
1060

770
840
950
970
1020

830
760
750

750

630

510
590
580
550

710 

4CO

410
510
530
400

610 543
650 600
710 640

480
460

660

770
84C
870
880

650

670

400
36C

600

72C
770
630
710

560

63C

9DO
690 

850

810 
810

940
040
C50
340

050

030

760
710 

B20

770 
790

68C
940
1C1C
1020

1C30

10CO

610
620 

690

810 
850

1100
1030
940
840

870

840 
740

590 
590
590 

610

730 
810

103C
930
820
790

80C

520
580

1170 
1210
1220

1180

1280 
1290

1370
1420
1510
1650

1580

~

140 
150
130

070

180 
260

300
370
380
510

470

:::



STREAMS TRIBUTARY TO LAKE ERIE 

04188200 AUGLAIZE RIVER AT CLOVERDALE, OHIO--Continued

AY 

1

1

AY

1
2 
3
4
5

6 
7

9 
10

11 
12

14 
15

16

13

21
22 
23
24
25 

26

28 
29 
30
31

DNTH

OCTOBER NOVEMBER CECEPBER JANUARY FEBRUARY 

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 

6.7 5.6 8.6 3.5 10.4 10.3 10.4 10.3 8.1 .7

5.9 4.5 3.4 3.2 10.4 10.4 10.0 6.5 B. 0 .B 
7.C 5.5 9.3 3.1 10.5 10.3 10.2 6.8 7. B .7 
7.0 6.5 3.4 8.1 10.5 10.3 10.4 10.1 7. B .7

7.3 5.0 8.3 6.9 10.5 10.4 10.5 10.3 
7.2 6.5 8.9 3.3 10.4 10.2 10.4 10.0 B.O .6 
7.3 6.4 3.9 3.6 10.3 9.9 10.2 9.9 6.1 .6

7.4 5.3 9.3 9.0 10.2 6.5 10.4 10.2 8.1 B.O

7.2 5.7 9.3 9.1       10.3 10.1      

6.4 5.6 9.3 9.1 9.7 9.4 10.2 10.0       
6.3 5.6 9.6 9.3 10.1 9.6 10.2 6.8      

6.1 5.2 10.0 9.5 10.4 9.6 10.1 6.B      

      11.1 10.0 10.5 6.6 10.2 7.0      

      9.8 9.4 10.5 10.0 7.9 7.B      

      10.0 9.9 10.5 10.3 8.4 8.1      

      10.2 10.1 10.4 10.3 8.3 7.8      

APBIL MAY JUNE JULY AUGUST 

MAX MIN MAX MIN MAX PIN MAX MIN MAX MIN 

8.B 8.1 7.0 6.3 6.4 6.2 B.O 7.B 7.B 7.7

;-.: ;:: t; t: ;.-; w ;:; ,:. ,-.. ,:,
5.9 5.6 7.1 6.3 7.9 7.B 8.0 7.9 7.3 7.3

7.1 6.6 6.B 6.2 7.7 7.6 7. B 7.7- 7.1 7.0

7.6 6.2 6.8 5.9 7.8 7.6 7.9 7.8 7.2 7.0

7,1 6.5 7.3 6.0 7.B 7.8 7.8 7.7       
7.7 6.6 7.6 6.3 7.8 7.4 7.8 7.4      

      6.9 6.4       7.7 7.6       

3.8 5.5 8.3 5.3 B.I 6.2 B.O 6.9 7. B 6.9

MARCH 

MAX MIN

::: :::
  -

 

7.8 7.4

7.8 7.3

7.6 7.3

8.9 7.4

B.9 7.0

SEPTEMBER 

MAX MIN

::: :::

 

::: :::

...

...
:": :::
_ _ ,
7.9 7.6 
B.O 7.B

...



STREAMS TRIBUTARY TO LAKE ERIE 12 

04188200 AUGLAIZE RIVER AT CLOVERDALE, OHIO.-Continued

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, MATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

M4X MIN MAX MIS MAX KIN MAX MIN MAX MIN MAX MIN

11. B 
11. 0 
10.3 
9.1 
5.3

11. B 
12.0 
12.4

SEPTEMBER 

MAX MIN

8.3         
7.5      

6.9       5.9 
5.B       5.5 
5.9       5.0

5.9       3.5 
5.*       4.8

.4 I 

.1

.2

.2 3.6

.9 3.4

.5 7.2 

.6 5.2 

.6 4.6

.8 5.5 

.1 5.5

.0

. 1      

.7      

1. fl      



STREAMS TRIBUTARY TO LAKE ERIE

04188200 AUGLAIZE RIVER AT CLOVERDALE, OHIO Continued 

TEMPERATURE (°C> OF HATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

CCTOB 

PAX

.0 

.0 

.0 

.5

.0

.0 

.5 

.5 

.5

.0

.0 

.0
e.o
6.0 

15.5

R NCVPMBER CECEPBER JANUARY 

MIN MAX MIN MAX PIN PAX MI

7.0 9.n 7.5 2.0 1.0 I.O 1. 
8.0 9.C 9.0 1.0 0.5 1.0 0. 
7.5 0.0 8.C l.C 0.5 1.0 0. 
8.0 8.C 7.0 0.5 0.0    0. 
8.0 7.0 6. C 0.0 0.0    0.

9.0 7.0 6.5 0.5 0.0    0. 
8.0 7.0 6.C 1.0 0.0 0,5 0. 
6.5 7.0 6.5 3.C C.5 1.0 0. 
6.1 7.5 7.C 5.5 2.5 1.0 0. 
6.0 8.C 7.5       C.O 0.

7.5 8.5 7.5 4.5 3.0 0.5 0. 
8.0 9.0 7.5       0.5 0. 
8.0 7.5 6.5 3.0 2.0 0.5 0. 
5.5 6.5 3.5 3.5 2.0 0.5 0. 
4.0 3.5 2.0 4.5 3.0 0.0 0.

3.0 2.0 1.0 3.0 2.0 6.0 0. 
   3.5 2.0 3.C 2.0 0.5 0. 
   7.5 3.5 3.0 0.1 0.5 0. 
   7.5 6.C 0.5 0.0 1.0 0. 
   6.C 2.5 1.0 0.0 0.5 0.

   2.5 2.C 0.5 0.0 0.0 0. 
   6.5 2.C 0.5 0.0 C.C 0. 
   4.5 3.0 0.5 0.0   

4.5 4.C 1.5 1.0

      4.C 4.C 1.0 1.0 0.0 0. 
      4.0 4.C 1.5 l.C 0.5 0. 
      4.0 3.0 1.5 1.0 0.5 0. 

3.0 2.5 1.5 1.0 1.5 0. 
8.0 8.0 2.5 2.0 2.0 1.0 1.5 1.
e.r 7.c     1.5 i.o i.o o.

FEBRUARY MARCH 

K MAX MIN MAX P

0 1.0 0.5 2.5 
0 1.5 1.0 4.0 
0> 2.0 1.5 5.0 
0 2.0 1.0 6.5 
0 1.5 0.5 6.5

0 1.0 0.5    
O 1.0 1.0    
5 1.0 0.5 
0 1.0 1.0    
0 1.5 1.0

0 2.0 1.5   

0 1.5 1.0    
0 1.5 1.0

0 1.0 0.5 
0 1.5 1.0 3.0 
0 1.5 1.0 2.5 
0 2.0 1.0 4.0 
0 1.5 1.0 5.5

0 1.0 0.5 6.5 
0 2.0 C.5 7.0 

3.0 1.0 6.5

4.5 3.5 5.5

0 3.5 1.5 5.5 
0 2.0 1.5 5.0 
5 2.5 C.5 5.0
5       5.0
0       5.5 
5       7.0

APRIL MAY JUKE JULY AUGUST SEPTEM6E 

MAX MIN MAX P1K MAX PIN PAX MIN MAX MIN MAX P

e.o

5.5 

7.0

8.5 
1.0
3.0
2.5

1.5

1.0

6.0

2.5

2.5
5.5

6.5

?. 5

2.0

4.5

5.5

6.5
8.5
1.0
1.5

O.Cl

8.0 

l.C

1.0

1.5 
2.5

5.5

8.0

8.5

8.C

7.C 
9.0
i.r
1.0

1.0

9.5

2.5

5.0 
5.5

3.5

2.5

7. C 1 8. 5

5.5 21.5 
6.5 23.5
9.0 25.0
C.C 25.5

O.C 26.5

8.C 26.5

0.5 24.0

3.5 22.0 
4.0 24.0

2.0 23.5

l.C 23.0

18.0

19.5 
21.0
23.0
24.5

25.0

25.0

23.0

19.0 
21.0

22.0

21.5

25.0

26.0 
24.5
24.5
23. T

21.5

26.0

24.5

22.5 
22.5

26.5

24.5

22.5

22.5 
23.0
22.0
2P.O

20.0

24.5

21.5

21.0 
21.5

24.5

22.5

24.0

27.0

25.0 
25.0

25.0 
25.0
25.5
24.5

26.0

27.5

26.5

24.0 
23.5

25.5

  

  

26.0 
26.0

24.0 
23.0

23.0
23.0
23.5
23.0

23.0

24.0

25.0 
24.0

25.0 
24.0

22.0 
21.0 
21.0
21.0 

22.0

  

     

::: :::
 
  _ _     
 

   

   

   

 
 

17.0 15.5



STREAMS TRIBUTARY TO LAKE ERIE 125 

04189000 BLANCHAHD RIVER NEAR FItlDLAY, OHIO 

LOCATION.--Lat 41*03*21", long 83*41*17", on east line of sec.10, T.I N., R.10 E., Hancock County, water-quality rec-

downstream from Eagle Creek, and 3 miles upstream from Aurand Run. 

DRAINAGE AREA. 346 sq mi.

PERIOD OF RECORD. Chemical analyses: July 1968 to September 1970. 
Water temperatures: July 1968 to September 1970. 
Sediment records: October 1969 to September 1970 (partial-record).

EXTREMES. 1969-70:
Specific conductance: Maximum, 1,500 micromhos Jan. 26; minimum, 240 micromhos Apr. 26, May 12. 
pH: Maximum, 9.0 June 19, Aug. 6, 9; minimum, 3.1 May 13.
Dissolved oxygen: Maximum, 14.4 mg/1 Feb. 26; minimum, 0.0 mg/1 June 18, July 2, 3.
Water temperatures: Maximum, 29.0 C July 1, 26, 28, Aug. 27; minimum, freezing point on several days during Jan 

uary and February.

Period cif record

1970. 
pH (1969-70): 
Dissolved oxyg

REMARKS. 

DATE 

OCT.

NOV. 
16...

DEC. 
11... 
30... 

JAN. 
18... 
29... 

FEB. 
01... 
18... 

MAR.

IB... 
APR. 
10...

HAY

JUNE 
03... 
12... 

JULY 
09... 
28... 

AUG. 
02... 
30... 

SFPT. 
13... 
2T...

i during

0830

0830 
1000

0930 
1210

0850 
1150

1450 

1630

1900 
2105

OT55 
1115

0930 
9840

1000 
0915

:

en (1969-70): Maxin

DIS-

30

152 
A 24

A IB 
2140

2520
A 60

Tl 

161

5T4 
58

42 
51

75 
15

14 
23

CHEMICAL 

BICAR-

222

198 
294

286 
114

95
249

217 

193

166 
255

139
198

163
208

101 
134

ANALYSES, WATER 

CAR-

0 198

0 123 
0 195

0 220 
0 52

0 56 
0 158

0 94 
16 170

9 144

0 78 
0 149

0 163 
10 196

6 146

0 254 
0 116

YEAR OCTOBER 1969

DIS- 
SOLVFD 

CHLO- FLJO-

48

29 
48

92
21

15 
32

18
34

27

28

24 
35

38 
49

29

54 
31

2.5
.4

.5

.9

.9

.4

.2 

.5

.1 

.6

.8 

.3

.5

.5 

.6

.0 

."»

.6

1.5 
.6

TO SEPTEMBER 1970

DIS- 
SOLVFD NON- 
SOLIDS CAR-

31

18 
24

16
21

25 
25

31 
22

24
2?

31

11

27

83 
22

220 1TO

386 313 
594 412

T48 434
299 1T9

228 156 
532 374

292 212
552 389

450 348 
246 199

40B 264

650 228 
344 198

189

96

151 
1T9

199
96

78 
1TO

114 
183

1T6 
85

120

145 
89

70.

SPECI 
FIC

T14 
9TT

392

672 
983

1150 
396

356 
T90

452 
805

T20 
396

622

9T5 
556

A DAILY MEAN DISCHARGE.



STREAMS TRIBUTARY TO LAKE ERIE 

04189000 BLANCHARD RIVER NEAR FINDLAY, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

OA

11 
12 
13

15

16 
17 
IB 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MONTH

DAY 
1 
2 
3
4
5

6
7 
8

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
2fl 
Z9 
30 
31

MONTH

MAX 
750 
710

'"

830

860 
860 
B60 
860 
840

85C 
850 
930

950

950 
910 
910 
950 
960 
980

MAX

660

720

720 
710

530 

600 

670
680

450 
550

600 
410

520 
610

740

MIN 
700 
700

820

830 
830 
840 
810 
800

770 
750 
840

840 

910

B90 
910 
910

APRIL 

MIN

650

710 
680

500 

530 

640

400
450

410

380
520

240

MAX 
950 
880 
BBO 
910 
880

:::

 

:::

MAX

1190

940
600

660 

510 

600

710

730

720 
710 
710

1300

MIN 
880 
690 
750 
880 
840

:::

...

:::

MAY

MIN

710

240

390 

430 

560

690

580

680

700 

240

MAX

690

80 
10 
60 
40 
40

760 
780 
830 
820 
840

850 
900

B90 

900

940 
1000 
970

JUNE 

MAX

740

800

780 

730 

700

730

780

740

800

MIN

640

660 
660 
700 
700 
710

740 
760 
780 
BIO 
810

B20 
B50

860

890 

930

MIN

600

690

780

710 

710 

600

670

720

720

480

MAX 
960

960 
940 
910

1000 
1000 
1010

1020 
1040 
1100 
1120 
1100

1100 
1120 
1090 
1110 
1070

1070 
1060

1120

MIN 
880

910 
860 
B80

980 
980 
990

1000 
1020

1070 
1080

1040 
1030 
1050 
1010 
1030

1040 
1040

1070

400 310 

330 320 

1500 290

JULY

MAX MIN

740

790

770

840

810

9BO 
820

820

930

580 

930

730

770

700

700

780

800

780

750 
740

790

770

520 

520

MAX 
430

410 
480 
570

620

700 
710 
510

530 
600

700 
770

790 
800 
800 
780 
530

600 
630

640 

630

MIN 
320

370 
410 
480

570

670 
510 
480

480 
530

650 
700

760 
780 
760 
520 
490

540 
590

600 

600

800 320

AUGUST 

MAX MIN

770

780

690

800 
810

780

850 
840

880 
870

850 
840

880 
930 
930 
1120

970 

1120

710 
700

680

660

670 
740 
790

730 
730

780 
790

790 
800

720 
740

840 
880 
900 
920

850 

540

MAX 
680

750 
690 
410

430

560 
600 
650

680 
780

780 
760

800 
830 
830 
810 
800

III

650 

470

7EO 

830

SEPT EM 

MAX

950 
970

780 
840 
920

960 
960 
950

880 
910 
920 
600 
750

740 
800

630 
770

780 
650 
730 
820

970

MIN 
660

680 
410 
360

370 
420 
510 
540 
600

640 
6 BO

760 
740

760 
790 
800 
790 
760

III

620 

450

670 
690

360

BE*

MIN

900 
850 
710

710 
750 
780 
840

920 
890 
910 
790 
730

770 
880 
600 
520 
570

720 
740

490 
630

560 
550 
650 
730

470



STREAMS TRIBUTARY TO LAKE ERIE 

04189000 BLANCHARD RIVER NEAR FINDLAY, OHIO Continued

PH (UNITS) , WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

p

-

-

7

7
7

7 
7 
8

7
7 
7

M

7

7 
8

8 
8

7

7

7 

7

7 
7

7 
7

7

8

OCTOBER NOVEMBER DECEMBER JANUARY 

AX MIN MAX MIN MAX MIN MAX MIN

7.1       7.9 7.8 
   . 7.3       7.9 7.7

   . 7.3       8.1 8.0
  7.4 8.0 7.9

8.0 7.9

   7.0 6.8 7.9 7.8

         7.1 7.0 7.9 7.8 
         7.0 6.6 7.8 7.6 

   7.1 6.6 7.7 7.6 
 6 7.6       7.1 7.0 7.7 7.6

 6 7.5       7.1 7.0 7.6 7.5 
 8 7.5       7.3    7.7 7.5

 9 7.5       7.8 7.6 7.6 7.5 
 9 7.6       7.9 7.7 7.6 7.5 
 ° 7.6       7.8 7.8 7.6 7.5

 6 7.4       7.9 7.8 7.6 7.5 
 6 7.3       7.9 7.8 7.5 7.4 
 5 7.3       7.9 7.8 7.5 7.3

APRIL MAY JUNE JULY 

IU MIN MAX MIN MAX MIN MAX MIN M

.8 7.6 7.5 7.2 7.9 7.3 7.7 7.3 B

.8 7.5 7.6 7.5 7.6 7.2 7.4 7.3 8

.4 7.1 7.7 7.6       7.8 7.4 B

FEBRUARY MARCH 

AX MIN MAX MIN

r.4 7.3 7.5 7.4 
r.4 7.3 7.4 7.1

7.5 7.4 7.3 7.1
.6 7.5 7.4 7.2

.5 7.4 7.6 7.5

.6 7.5 8.1 7.2 

.6 7.5 8.1 7.2 

.6 7.5 8.0 7.9 

.7 7.6 8.0 7.9

.6 7.5 7.9 7.6 

.7 7.6 7.9 7.6 

.8 7.6 8.0 7.8

r.7 7.6 
t.7 7.5 
t.6 7.3 7.9 7.2

7.4 7.2 
   7.3 7.2 

7.4 7.3

AUGUST SEPTEMBER 

AX MIN MAX MIN

.5 7.5 7.4 7.1

.6 7.2 7.4 7.1

.2 7.3 7.4 7.1 

.6 7.3 7.5 7.0

.4 7.8 7.4 7.2



STREAMS TRIBUTARY TO LAKE ERIE 

04189000 BLANCHARD RIVER NEAR FINDLAY, OHIO Continued

DISSOLVED OXYGEN (DO) t IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

nCTDBEf. NOVFMBFR DECEMBER 

M4X «IN M4X MIN MAX MIN

4.1 ,'.7   

.

7.0 6.1    
8.1 6.9       

10.9 7.1       
10.5 6.4      
1.0 6.3      

11.1 6.0        
12.2 7.9      

11.5 5.1      

1J.T 5.9       
7.7 6.3       
7.7 7.1      

a

2.8 
1.0 
1.4 
0.0 
1.7

2.0 
2.5

2.8

2.2 
1.5 
0.3

  

6.5 
6.0 
8.7 
8.6 

10.0

0.8 
0.9

0.7

10.1 
9.8 
8.7

8

9

H

3

^

8 
8 
8 
8 
9

9 
9

10

10 
10 
10

JANUARY FEBRUARY 

AX MIN MAX MIN

.8 8.4      

.8 8.3      

"I a

.7 0.5

o

.6 8.4 11.3 9.3 

.7 8.2 H.5 10.2 

.7 8.5 11.2 9.5 

.9 8.6 10.8 13.4 

.1 8.9

.7 9.3    

.7 9.5      

.9 9.6 2.7 1.6 

.3 9.8 4.0 2.6

.5 9.3 4.4 1.5 

.1 9.9 1.7 U3 

.0 9.7 1.8 0.5

<; 7.5

MARO 

MAX

1.3 
1.0 
0.4 
3.9 
3.8

3.3 
3.2 
2.9 
3.0 
3.2

3.0 
2.0 
2.1 
2.0 
1.8

1.4 
0.5 
9.4
9.0 
8.3

8.1

B.O

8.4 
8.8 
8.9 
9.7 
9.6 
8.0

MIN

10.5 
10.1 
8.7 
8.4 

12.3

12.1 
12.5 
12.3
12.6 
12.8

11.7 
11.2 
10.9 
11.5 
11.2

10.0 
8.8 
8.2 
7.9 
7.5

7.6

7.4

7.9 
9.4 
8.1 
8.6 
7.3 
6.5

APRIL MAY

MAX MIN MAX MIN

7. B 7.4 4.3 3.4 
7.5 7.4 3.8 3.1

      10.6 5.3
9.5 6.2 6.6 4.8
6.3 5.5 7.0 5.6
7.6 5.9 6.8 5.9

7.6 6.8 6.6 5.9 
7.5 6.1 6.1 5.4
7.0 6.2 5.7 5.2

7.9 7.3 8.8 8.1
7.B 7.2 3.6 7.0
a. 2 7.7 7.1 5.5

5.3 7.6 6.0 4.8

7.2 6.6 6.9 5.0

7.5 6.4 7.0 6.2
6.9 6.2 6.5 5.1

5.0 4.5 5.2 4.1
4. S 4.2 5.3 4.1

JUNE JULY

MAX MIN MAX MIN

6.7 4.8 3.4 0.0 
7.2 6.1 2.6 0.2

6. a 5.7 a. 8 1.8
5.8 4.2 3.0 1.7
6.2 3.4 3.3 1.0
5.3 3.1 4.1 1.9

6.9 2.5 10.3 3.5 
8. a 2.5 13.3 4.5

10.3 2.9 10.6 5.2

8.3 2.7 7.1 3.1
7.7 0.0 4.1 2.7

13.5 1.8 3.3 2.8

9.0 2.6 4.9 2.1

11.4 3.3 7.2 1.8

7.6 4.1 10.1 1.9
7.1 2.6 6.9 1.4

8.7 3.9 8.2 2.2
8.8 3.0 6.3 2.1

AUGUST

MAX MIN

10.0 3.3 
8.3 2.3

7.7 7.1
10.7 3.7
11.8 4.6
11.4 3.7

7.2 2.4 
7.1 1.5
6.4 1.1

9.7 1.8
12.0 2.3
13.7 2.1

4.5 2.9

9.1 2.S

10.0 2.7
11.4 2.9

5.5 2.6
8.4 1.5

SEPTEMBER

MAX MIN

7.3 2.2 
6.1 2.7

5.8 1.7
6.1 1.8

.5 1.6

.7 1.4

.0 2.2 

.1 2.6
3.9 2.6

5.6 2.5
4.1 1.7
2.8 1.3

4.0 2.2 
4.7 1.6

3.2 2.2

4,1 1.9
3.8 2.0

4.9 4.4
4.9 4.1



STREAMS TRIBUTARY TO LAKE ERIE 

04189000 BLANCHARD RIVER NEAR FINDLAY, OHIO Continued

TEMPERATURE <°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTO

MAX

17.0
17.0

  

  

__
15.5

5.5
4.0

3.5
5.0

4.5
3.5
0.0
0.5
3.0

3.5
2.5
1.0
0. 5
1.0
2.0

BER

MIN

14.5
17.0

  

  

__
15.0

14.0
11.5

12.5
13.0

13.0
10.0
8.5
9.0

10.5

12.5
10.0
9.0
9.0
9.5

I 0.0

NOVEMBER

MAX

14.  )
14.0
12.0 
11.5
10.0

10. 0 
9.5

  

__
  

  
  

  

  

  
  

_-
  -
  
  
  -

MIN

12.0
12.0
11.5 
9.5
9.0

8.0
8.5

  

__
  

-__
  

  _
  

  
  
  
  
  

__
  _
  
  -

DECEMBER

MAX MIN

__ __
  

  
-..

4.0 3.5

5.0 3.0 
3.5 2.5
3.5 2.0 
3.5 3.0
3.5 2.0

3.0 1.0
2.0 1.5

3.0 2.0
2.0 1.0

3.5 1.0
3.0 1.5
2.0 1.0
1.5 0.5
2.0 1.0

2.5 2.0
2.5 1.5
2.5 1.0
4.0 2.5
4.0 3.0
3.0 0.5

JANUARY

MAX MIN

4.0 2.5
3.5 2.0
2.5 1.0 
1.5 1.0
2.5 0.5

2.0 1.0 
1.5 0.5
0.5 0.5
0.5 0.5 
0.5 0.5

1.0 0.5 
1.5 0.5
1.5 0.5 
2.0 1.0
2.5 1.0

4.0 1.0
4.0 3.0

1.5 0.5
0.5 0.0

0.0 0.0
0.0 0.0
0.5 0.0
0.5 0.0
2.0 0.5

2.5 1.5
2.5 2.0
2.0 i.o
1-0 0.5
1.0 0.5
1.0 0.5

FEBRUAR

MAX

1.0
1.5
1.0 
1.5
1.5

2\5
2.5
2.'o

2.0
1.5
2.0 
2.5
3.0

4.0
4.5

2.5
1.0

2.0
3.0
4.0
5.0
4.5

2.5
2.5
4.0
_ _
__
  

Y

MIN

0.5
1.0
0.5 
0.5
0.5

1.0 
1.0
2.0
1.5

1.5 
1.0
0.5 
0.5
0.5

1.0
1.5
2.0 
1.0
0.0

0.0
0.5
1.0
2.0
2.5

1.0
1.0
0.5
___
__
  

6.0 
4.5 
4.5 
4.5 
5.5 
8.5

1.5
3.0 
4.0

4.5 
3.5 
3.5 
3.5 
2.5 
4.5

MAX

8.0 
7.5 
5.0 
6.0 
7.5

7.5

11.5

13.0

10.0 
10.0 
9.0 
8.5 
9.5

13.0

11.5 
11.5

12.0
14.5

13.5

15.5 
17.0 
17.5 
17.5 
18.5

18.5

APRIL 

MIN

3.5

5.0 
5.0

7.0

8.0

8.0 
7.0

10.0

9.0

9.5
2.0

1.0

3.0 
4.5 
6.0 
6.0 
7.0

3.0

MAY

MAX

18.5

18.5 
18.0

16.5 
24.5

24. 3

22.0

JUNE 

MIN MAX

5.0 18.5 

3.5 20.0

2.5 27.0

1.5 26.5

15.5 14.0 27.5

22.0 18.0 25.0

24.0 20.0 23.5 
24.0 21.0 25.5

21.5 19.5 25.5

20.5 19.5 23.5 
20.5 18.0 23.5 
21.0 17.5 24.0 
23.0 18.5 25.0 
22.0 19.5 28.5
22. 1 20.0    

26.5 12.0 28.5

MIN

16.0 

17.5

23.0

21.5

24.0

19.0

17.5
19.0

20.5

20.5 
18.5 
20.0 
21.0

16.0

MAX

24.0 

26.5

28.0

27.5

28.0

24.0

25.0 
23.5

27.5

29.0 
27.0 
29.0 
28.0

26.0 

29.0

JULY 

MIN

20.0 

21.0

22.0

24.5

23.5

20.0

20.5 
22.0

24.0

25.0 
24.5 
24.0 
26.0

24.0 

18.0

AUGUST 

MAX MIN

25.5 

25.0

28.0

28.0

28.5

26.5

24.0 
24.0

26.5

28.0 
29.0 
27.5
28.0

26.5

29.0

22.0 

22.0

24.0

25.0

24.0

24.5

22.0 
21.5

21.5

23.0 
2J.5
24.0 
24.5

23.0 

20.5

SEPTEM 

MAX

24.0 

25.0 

25.0

23.0

19.5

24.0

22.5

24.5 
24.5

24.0

23.5 
21.5 
19.0 
16.0

26.0

21

21 

21

23

2 t

19 
18

I 9

20

21

21 
24 
22

22 

21
i a
15 
13

11

IN 

.0

.5 

.5

.0

.0

.0 

.5

.3

.5

.0

.5 

.0 

.5

.5

.5 

.0 

.5 

.5

.5

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DCT
OCT
OCT
NOV
DEC

DEC
JAN
FEB
MAR
MAR

DATE

6. 1969
16......
30......
f ......
5......

10......
7, 1970
6......
3......

11......

TIME

1640
1630
1345
1700
1600

1530
1630
1630
1420
1600

ICFS)

21
22
22
39
42

180
20

250
233
218

CONCEN-

(MG/L)

22
32
26
14
5

32
14
16
100
10

SUSPENDED 
SEDIMENT

(TONS /DAY)

1.2
1.9
1.5
1.5
.57

16
.76

11
63
5.9

APR 15......
MAY 7......
JUN 3......
JUN 3......
JUN 11......

JUL 2......
JUL 28......
»UG 4......
SEP 16......
SEP 23......

0855
1620
1745
1620
1315

1605
1115
1640
1130
1330

DISCHARGE

1050
64

574
574
73

37
50
36
12
19

SUSPEND?'! 
CONCEN- SEDIMENT 
TRATION DISCHARGE

52
34

276
245
66

38
28
46
32
2D

147
5.

428
3RO
13

3.
3.
4.
1.
1.

9

8
8
5
0
0

APR 10......



jjaO STREAMS TRIBUTARY TO LAKE ERIE

O4191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO

LOCATION. Lat 41°14'15", long 84*23'57", in NEj sec.9, T.3 N., R.4 E., Defiance County, water-quality recorder Just 
above dam at power-plant of Toledo Edison Co., 125 ft upstream from gaging station, 0.2 mile upstream from Jack-

DRAINAGE AREA. 2,318 sq mi.

PERIOD OF RECORD. Chemical analyses: January 1966 to September 1970. 
Water temperatures: January 1966 to September 197O. 
Sediment records: October 1951 to September 1963 and October 1969 to September 1970 (partial-record).

EXTREMES.  1969-70:

pH: Maximum, 9.1 July 1; minimum) 6.8 Hay 14.

Period of record:
Specific conductance (1966-68, 1969-7O): Maximum, 1,260 mlcromhos Jan. 29, 1970; minimum, 140 micromhos Aug. 30,

1970.
PH (1969-70): Maximum, 9.1 July 1, 1970; minimum, 6.8 May 14, 1970. 
Water temperatures (1966-68, 1969-70): Maximum, 30.O*C Aug. 21-24, 1968; minimum, freezing point on many days

lected by a local observer on an approximate twice-weekly basis. Partial analyses were made on maximum specific 
conductance and minimum specific conductance of the samples collected each month.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT.

IT...
NOV.

25...
DEC. 
2?...

JAN.

27...
FEB.
03...

MAR. 
10...

APR.
06...
10...

MAY

15...
JUNE

30... 
JULY
06...
22...

AUG.
01...

SEPT.
06...
29...

A DAILY

1030

1630

0910

1*00

1255

1200
1*15

1320

1130
1515

1210
1445

1620

13*5
1705

MEAN

nis-

*820

412

A 203

11800

43 BO

3510
1400

17000

860
A 32*

109
172

765

6L
257

DISCHARGE.

BICAR-

160

222

279

10*

1**

L22
182

122

18L
238

217
152

161

200
18*

CAR-

(C03I

0

8
0

0

0

0
0

0
8

0

0
0

0
0

6

0
LO

B3

140

232

68

83
155

7*
138

45

88
1*5

1*6
110

152

120
220

CHLO-

22

37

61

18

22
37

16
24

13

24
40

38
30

*6

39
90

01 S-
SOLVF.O 
FLUO-

(Fl (N03I

.* 29

.2 29

.7 63

.3 28

.5 29

.3 29

.3 29

.4 2B

.3 rz

.3 22

.1 46

.8 28

.8 12
1.0 26

DIS 
SOLVED 
SOLIDS
UF.SI-

180 C)

338

362

768

274

52*

284
410

232

456
388

420

452
668

HARO-

ICA.MGI

258

272

*90

175

368

201
306

170

296
246

268

278
348

NON- 
CAR 
BONATE

NESS

123

141

261

90

178

101
143

70

118
122

126

114
180

SPECI 
FIC 
COND-

( MICRO-
MHOS 1

531

551

1170

395

773

438
628

352

713
594

695

683
1010



STREAMS TRIBUTARY TO LAKE ERIE 

04191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C)i HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DEC EMBER JANUARY FEBRUARY MARCH

A 

1

1

ONTH

AY 
1 
2 
3
4
5

6
7
e

10

11
12 

3 
4 
5

6
7
e

0

i
2 
3
4 
5

6 
7
e
9
c
i

CKTH

MAX 
710 
750 
790 
810
eoo

20

oc

10 
20

580

610

650
670

720
740
770

MAX 
580

480

440

680

590 
600

580

510

510
470

580

690

MIN MAX MIN

710 860 830 
750 830 810 
780 820 78C

380 860 82C 
380 930 860

710 620 57C 
7<0 630 600
740 650 62C

APRIL MAY 

MIN MAX MIN

420 650 620

560 370 340

460 700 61C

550 67D 62C

410 710 250

MAX MIN MAX MIN MAX MIN MAX

710 680 870 840 420 340 600

74C 720 880 860 410 400 610

810 780 960 930 560 500 480

SS 88 4o° 1 38 S8 := :~ SS

MIN

560

580 
470

450 
48C

620 
640

7CC

710 
740
730
T20

65C 
570

510 
530

JUKE JULY AUGUST SEPTEMBER 

MAX MIN FAX PIN MAX MIN MAX MIN

630 500 720 700 600 530 720

780 720 650 500 50 620 1000

820 65C 810 480 30 140 1050

68C

660
680

720

750 

78C

640

900 
90C

1010 
1010



STREAMS TRIBUTARY TO LAKE ERIE 

04191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO Continued

PH (UNITS), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

AY

1 
2

4

6 
7

S 

10

1 
2

«

6
7

<j 

0

1 
2

4
5

6 
7 
8
9 
0 
1

ONTH

AY 

1
2

4 
5

6 
7
8 
9 

1C

11

12

15 

16

IB 
IS

22

24 

25

26

28

30

CCTOBEP NOVEMBER DECEMBER 

MAX PIN MAX MIN MAX MIN 

8.2 7.2 8.3 8.2 7.9 7.7

7.8 7.7 7.4 7.3 7.8 7.7

8.3 8.2       7.7 7.6 

8.3 7.2 8.4 7.3 8.1 7.5

APRIL MAY JUNE 

MAX MIN MAX MIN MAX MIN

7.8 7.7 7.8 7.6 8.0 7.5 

9.1 7.8 8.2 7.7 8.1 7.6

fl.2 8.1 7.8 7.C 7.8 7.1

9.3 7. 8 7. 3 6.9 8.2 8.0 

7.8 7.8 7.3 7.3 8.C 7.5

7.8 7.7 7.6 7.4 8.1 8.0 
9.0 7.7 7.5 7.5 8.1 8.0

7.6 7.5 7.7 7.5 8.8 8.0

7.6 7.5 8.1 7.6 8.9 8.7 

7.6 7.4 8.0 7.7 8.8 fl.4

7.5 7.4 7.8 7.6 R.7 9.5

7.6 7.4 7.6 7.6 8.9 8.5

7.6 7.5 8.2 7.6 9.0 9.6

JANUARY FEBRUARY MARO 

MAX MIN MAX MIN MAX

7.3 7.1       7.4 

7.8 7.1 7.8 7.1 7.6

JULY AUGUST SEPTEME 

MAX MIN MAX KIN MAX

9.1 B.7 8.5 7.9 8.0 
8.9 8.5 8.2 7.8 8.0

8.7 8.6 7.5 7.4 8.1

8.3 8.2 7.6 7.4 8.0 

8.3 8.1 7.6 7.5 8.0

8.4 7.6 7.9 7.8 7.9

7.4 7.3 8.4 8.1 7.9 

8.1 7.3 8.5 8.2 7.9

7.7 7.3 8.7 7.9 8.0 
7.4 7.3 8.5 8.3 B.O

7.5 7.2 8.2 8.0 8.6

7.9 7.5 8.2 8.0 8.4 

8.7 7.7 8.1 8.0 8.5

9.0 8.1 8.9 8.1 8.3

8.9 8.5 8.8 8.5 8.3

8.7 8.5 8.3 8.2 7.8

PIN

7.C

7. 1 
7.1

7.1

7.3 

7.0

ER 

PIf,

7.9
7.9

8.0 

7.8

8.0 

7.9

7.8

7.8 

7.8

7.9 
7.9

6.2

8.2 

6.2

8.2

8.2

7.5



STREAMS TRIBUTARY TO LAKE ERIE 

04191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO--Continued

OCTOBER NOVEMBER DECEMBER JANUA 

MAX MIN MAX MIN MAX MIN MAX

 -

  

APRIL

MAX MIN

9.8 9.2

9.1 8.8 
9.2 8.6 
8.9 8.5

8.7 8.3 
8.8 8.4

8.8 8.5 
8.7 8.1

8.2 8.0 
8.4 7.8

8.1 7.8

7.1 6.7

6.7 6.0

MAY JUNE JULY 

MAX MIN MAX MIN MAX

.5 6.7 6.5 5.0 11.2 

.5 7.0 7.0 5.2 9.8

.1 6.5 7.8 5.5 9.6

.2 6.8 5.7 3.9 8.3

8.0 7.2 5.8 4.9 6.8

6.5 3.4 6.3 5.5 8.5

6.7 5.7 10.7 8.7 14.1

9.3 5. 1 11.8 8.4 10.5

RY 

MIN

9.1 
8.9 
8.7

8.1
8.7 
8.7 
8.6

8.6

8.5

7.9 
7.7 
7.5 
7.4

7.5

7.7

MIN 

8.6

5.9

4.4

FEBRUARY 

MAX MIN MA

10.6 10.1 10. 
10.3 9.5 10. 
10.3 10.1 10.
10. 3

9.6 
8.3 
8.2
8. 2

9.2

10. 1

10.7 
10.4 
10. 1 
10.6

10.4 
10.5 
10.3 
10. 1 
10.1

10.0 
10.1

8.0 
8. 1 
8. 1

8.4

9.9

10.3 9. 
9.9 8. 
9.7 8. 
10.1 8.

9.8 8. 
10.2 8. 
9.9 8. 
9.9 7. 

10.0 7.

9.8 8. 
9.0 7.

MARCH

K MIN

» 10. 1 
<. 1C. 1 
5 1C. 2
i 9.7

; in

_
-

e.4
8.0
8.0 
8.0

8.3 
8.1 
7.5 
7.2 
1.4

7.4 
7.5

AUGUST SEPTEMBER 

MAX MIN PAX fIN 

11.6 6.2 4.1 3.3

5.5

4.3

1.9 6.7 4.9

2.8 6.E 5.3
4.8

4.8

8.3

8.4

7.3

13.4

6.6

3.7 9.8 8.2

4.2 6.8 5.6 
5.2

5.3 5.7 3.3



STREAKS TRIBUTARY TO LAKE ERIE 

04191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO Continued

TEMPERATURE (»C) HP MATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

1
2
3
4 
5

6 
1 
t 
9 

10

11 
12

4 
5

6
7
e
9
0

1
2 
3 
4 
5

6
7
e
9 

30 
31

ONTH

AY

I 
2

4 
5

6 
7 
8 
9 

10

11 
12

4

6
7
e
9 
0

I
2 
3 
4 
5

6
7
e
9
0
1

ONTH

DATE

CT 7, 
CT 29.. 
CT 30..
EC e..

2 .5

1 .0 
I .0

I .0 
1 .0 
18.5 
18.5 
18.0

18.0 
18.0
ie.o
17.0 
15.5

14.0 
13.0 
11.0 
10.5 
11.0

IC.O 
10.0

10. 0 
10. 0 
<!.5 
9.0 
9.0 
9.0

20.5

PAX

6.0 
4.5 
5.0

6.0
8.5

10.5

10. 5 
10. 5
10.0

10.0 
12.0 
12.0 
11. 0 
11.5

11. 5

14. 0 
15.0

15.5 

18.0

20.5 

1969

17.5

17.5 
17.5

18.0 
17.5 
16.5 
17.0

17.0 
17.0 
15.5 
14.0

12.5 
ll.O 
10.0 
10. 0 
10.0

9.5 
9.0

9.5 
9.0 
9.0
8.5 
8.0 
8.5

8.0

APRIL

KIN

4.5 
4.0
3.0

5.5

8.5

10.0 
10.0

8.5 
9.5 
Ll.O

10.0 

Ll.O

1.5

4.0 

6.5

9.5

9.0 
8.5

8.0 
7.5 
8.0 
8.0

8.0 
8.5 
6.C 
5.5

5.0 
4.5 
5.5

6.0

5.0

5.0 
5.5 
5.5

9.5

MIX

21. 0 
20.5 
20.0 
18.0

16. 0

18.0

19.5 
IB. 5

17.5 
18.5 
21. 0

18.0 

22.0

23.5

22.5 

21.0

23.0

SUSPENDED-SEDIMENT

DISCHARGE 
TIME (CFS)

1510 304. 
1600 193 
1525 188 
1610 612

8.5

7.5 
7.5

7.5 
7.0 
7.5 
7.5

7.0 
6.5 
5.5
4.0

3.5 
3.5
4.5

3.5

3.0

3.5
4.0 
3.5

1.5

MAY

MIN

20.5 
19. C 
18.0 
16.5

15.0

17.0

17.5 
IB. 5

17.0 
16. 5
17.0

17. C 

18.0

22. C

21.5 

20.5

21.:

DISCHARGE

CONCEN 
TRATION 
(MG/L)

30
34 
39 
B

3.0

2.0 
1.5 
2.0

1.5 
1.0 
1.0 
1.0

2.5 
2.5
3.0 
3.0

2.0 
2.5

2.0

1.5

I.!
1.5 
1.5

1.5 

3.0

JUKE 

MAX

22.0 
22.0 
22.0 
21.0

19.0

25.0

27.0 
27.0 
27.0

25.0 

23.5

26.0

22.5

1.5
1.5 
1.5 
1.0 
1.0

1.0 
0.0 
0.0 
0.0

1.0 
1.5 
1.0 
1.5

1.0 
1.0

1.5

0.5

0.5 
0.5 
0.5

l.C 

0.0

MIN

21.5 
21.5 
21.0 
19.5

17.0

21.5

25.5
25.5 
25.5

23.5 

22.0

21.5

22.0

1.0 
1.0 
1.0 
I. 
I.

I. 
1.

1.0 
1.0 
1.0 
1.0

1.0 
1.0

1.5

  

1.0 
1.0

MIN

I. 
0. 
0.
I. 
I.

1.0 
1.0 
1.0 
l.O

l.O 
1.0 
l.O 
l.O

l.C
l.O

1.0

.__

1.0 
l.O

0.5 C.O 

1.5 0.0

JULY

MAX MIN

28.0 26.0 
28.0 26.0 
29.0 26.5 
27.0 25.5

27.5

26.5

27.5 
26. 
27.

25.

23.

22.

2B. 5

29.5

23.0

24.0 
24.5 
25.0

23.5 

22.5

22.0

25.0

26.5

MEASUREMENTS, MATER YEAR OCTOBER 1969

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY) DATE TIME

25 MAR 31, 1970 1700 
IB MAY 20...... 1110 
20 JUL 27...... 1420 
13

0.5 0.0 
0.5 0.0 
0.5 0.0 
0.0 0.0 
0.5 0.0

0.5 0.5 
0.5 0.0 
0.5 0.0 
0.5 0.0

0.0 0.0 
0.0 0.0 
0.5 0.0 
0.5 0.0

0.5 0.0 
0. 5 0. 0 
0.5 0.5

0.5 0.0

0.5 0.0

1.0 0.5 
0.5 0.5 
l.O 0.5

1.0 0.0

AUGUST 

MAX MIN

29.0 27.5 
28.0 26.5 
28.5 26.5 
27.0 25.0

25.5 24.0

28.9 27.0 
27.0 26.0 
27.5 25.5

27.0 25.5 

26.0 24.5

25.0 23.5

27.0 24.0

25.5 25.0

TO SEPTEMBER

DISCHARGE 
(CFS)

500 
2150 
161

1.0
l.O 
l.O 
2.0 
5.0

6.5
8.0 
8.0 
7.0 
6.5

4.0 
3.5 
3.0 
2.5

2.0 
2.5 
2.5

3.0

6.0

5.5
4.5 
4.5

6.5 

8.0

SEPT 

MAX

25.0 
25.5
25.0 
24.5

25.0

25.5

23.5
23.0

22.0 
22.5 
22.0 
23.0 
22.5

23.0 
23.5 
23.0

23.0 
21.5 
20.5

0.5 
0.5 
0.5 
0.5
1.0

4.0 
4.5 
7.C 
6.0 
5.5

3.0 
2.5
2.0 
1.0

l.C
2.0 
2.0

2.0

4.0 
5.5

4.5 
4.0 
4.0

3.0 
3.!

0.5

EMBER 

HIK

24.0 
23.0 
24.0 
23.5 
23.5

24.0

24.0

22.0
21.5 
20.0 
19.5

21.0 
20.0 
21.5 
21.0 
21.0

21.5 
22.! 
22.0

22.0 
20.5
19.0 
m.fl

19.5 16.0 

26.5 IB.O

1970

SUSPENDED 
UJNCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAY)

73 99 
104 604 
28 12



STREAMS TRIBUTARY TO LAKE ERIE 

04193500 MAUMEE RIVER AT WATERVILLE, OHIO

DRAINAGE AREA. 6,330 Sq mi (revised).

EXTREMES.  1969-7 0:
Sediment concentrations: Maximum daily, 1,420 mg/1 May 14; minimum daily, 4 mg/1 on many days during January.

Period of record:
Specific conductance (1950-52, 1963-65, 1967-68): Maximum, 1,150 micromhos Dec. 19, 1964; minimum, 213 micro- 
mhos Jan. 30, 1952.

pH (1966-67): Maximum, 11.1 Nov. 7, 1966; minimum, 6.1 Feb. 6, May 12, 14, 1967.
Dissolved oxygen (1966-68): Maximum, 15.0 mg/1 or greater Oct. 4, 1966, Jan. 2, 6, 1967, Apr. 28, 1968; mini 

mum, 3.1 mg/1 May 17, 1968.

1953, 1955

discharges con 
Dec. 31 to Jai

nd 1963.

e^Tonc^rat'ioTs'

iputed by subdivision 
. 27.

TIME 
DATE

OCT. 
20... 1600 

NOV. 
IT... 1600

DEC. 
01... 1600

JAN.

23... 1600
FEB. 
01... 1600 
02... 1600 

MAR. 
12... 1830

APR. 
15... 1000

MAY 
11... 1600

JUNE 
10... 1350 
24... 1340 

JULY 
20... 1700

AUG.

SEPT.

on Mar. 4, 5, Apr. 2, 14. 20, May 13, July 19, 24. Flow affected by ice

DIS- 
StXVFD 

BICAR- CAR- CHLO- FLUO- 
DIS- BONATE BONATE SULFATE HIDE RIDE

1500 158 0 77 

586 220 14 126

3660 19* 0 87

A500 278 2* 188

A22000 134 0 75 
19900 118 D 61

6240 161 0 71

13200 198 0 92

2*40 190 8 99 
1150 210 0 117

80*0 200 0 11*

30... 1510 782 266 0 113 

A DAILY MEAN DISCHARGE.

DIS 
SOLVED 

TOTAL SOLIDS 
PHOS- IKES I- HARO- 

NITRATE PHDHUS DUE AT NESS 
IN03I IP04) 180 C! ICA.MG)

OCT. 
20... 

NOV. 
IT... 
24... 
DEC. 
91... 
15... 

JAN. 
05... 
23... 

FEB. 
O'l . . . 
02... 

MAR. 
12... 
23... 
APR. 
15... 
2T...

12 2.* 500 332

29 .65 41* 286 
26 1.5 5*2 37*

IB 1.5 522 38* 
19 2.2 608 **8

21 1.4 312 200 
23 1.6 2*6 182

25 .58 352 2*8 
22 .86 *4B 332

26 .72 36* 28* 
25 .56 29* 228

28 .4

*2 .8 
22 .3

26 .3

*6 .6

*9 .* 
22 .3

25 .*

26 .2 
16 .1

16 .5

28 .* 
32 .3

3* .*
19 .6

*9 1.2

NON- SPECI- 
CA«- FIC 

BONATE COND- 
HARO- UCTANCE 
NESS IHICRO-

28 762

27 595 
6* 789

59 806 
80 961

90 518 
86 *?8

116 501 
1*2 683

122 582 
98 *75



STREAMS TRIBUTARY TO LAKE ERIE

04193500 liAUHEE RIVER AT WATERVILLE, OHIO Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

(N03)

JUNE 
10... 38 
24... 46 

JULY 
20... 25 
27... 26

sue.
04... 22 
25... 4.6 

SEPT. 
07... 4.4 
30... 6.2

SPECIFIC CONDUCTANCE (MICROMHD!

OCTOBER NOVEMBER 

MAX MIN MAX MIN

640 
600

630

660
643

590 
600

710

700 
610

600 
580

600 
580 
610

580

600 
590 
590 
610 
580 
550

740

A 

MAX

610 
610

580

570
580 
570

500
420 
410 
440 
490

480

470
500

590 
540

600

58C 
580
580

540 
520

640

600
580

570 
540

520 
570 
570

570

570 
570 
550 
550 
520 
530

520

PRIL

MIN

570 
"20

520

560 
550 
500

410

390 
400 
440

450

400

610 
620

640

640 
660

690 
710

930

750 
770

480 
440
470

520

MAX

530

610

640 
640 
600 
440

450

460 
430 
490

490

510 
520 
520

550

f.00

640

550 
590

580

600 
630 
640

660 
690

710

730 
740

430 
430 
420

490

MAY 

MIN

510

590 
580 
370 
380

430

450 
450 
480

480

490
510 
490

500

540

600

S"lVEi> NUN- SPECI- 
TDTAL S1LI1S CA3- f\".

(PH4) 180 C) IC4,^S) NESS (MICRtl-

.89 418 274 104 597

.93 408 276 112 645 

.77 298 210 70 463

.93 393 280 90 629 

.94 314 194 68 479

1.1 334 258 77 601 
1.6 433 300 82 745

i/CM AT 25°C>, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DECEMBER JANUARY FEBRUARY 

MAX MIN MAX MIN MAX MIN

                 

780 740            

JUNE JULY AUGUST 

MAX MIN MAX MIN MAX MIN

600 550 720 610 600 530 
610 550 640 600 580 500

660 620 610 570 550 490

680 600 640 580 540 460 
660 620 650 530 510 460 
670 620 650 580 490 420

670 600 430 440 520 460

670 590       600 530

      560 500 600 520

MARCH 

MAX MIN

- 

SEPTEMBER 

MAX MIN 

590 520

660 590 
650 590

620 520 
610 550

610 520 
620 560

620 570 
680 550 
700 580 
630 580 
650 590

670 600

780 690 
780 700



STREAMS TRIBUTARY TO LAKE ERIE 

04193500 11AUMEE RIVER AT WATERVILLE, OHIO Continued

OCTO 

MAX

7.5 
7.3 
7.9 
7.9 
7.7

9.0

ER 

MIN

7.1 
6.9 
6.9 
7.1
7.0

7.1

NOVEMBER APRIL JULY 

MAX MIN MAX MIN MAK MIN MA

J*

9.2
8.8
8.7

8.1 
7.8 
8.0 
8.1

8.2 10.0 9.6       B. 
7.4 9.7 9.4       8. 
7.0 9.7 9.0       B.

6.7 
5.8 
7.4 
7.5

9.3 8.0 S>-7 6.4 8. 
      6.9 6.3 8. 
         6.3 a.

                  7.

OCTOB 

MAX

8.5 
7.5 
8.1
a. s
8.5

8.4 
9.0 
9.5 

10.1
9.8

8.9 
7.* 
.7 
.5 
.2

.8 

.4 

.7
,^

6.5

6.4 
6.8
7.4 
7.6 
7.7

7.* 
8.2 
9.0 
9.5 
8.5 
8.4

1O.1

ER 

MIN

5.6 
5.1
4.7 
5.1
5.0

5.2 
5.5 
5.5 
5.6 
4.5

5.3 
5.0 
5.0 
4.7 
5.2

5.3 
5.5 
6.1 
5.8 
5.5

5.2 
5.7 
6.1

6.0 e

5.6 
5.8 1C 
6.0 1

8.2 
8.2

8.2 
8.2 
B.2 
8.2
B.2

B.2 
8.2 
8.2 
8.2 
8.2

8.2 
8.2
8.2 B 
8.2 8. 
8.2 B.

9.3 B.
a. 2 B
8.2 8 
8.2 B. 
8.2 8

8.2 B 
B.2 8 
8.2 B

7.9 8

AUGUST 

X 11

9
8

7.
a. 
a.
B. 
B

B. 
B. 
B 
B. 
B

N MAX

a.
8.
a.
B.

B. 
B. 
8. 
Q.
a. 

a.

8.
a.
8.

B. 
B. 
8.
a.

B. 
8.
a.
q f

B.

fl.
a.
B.

EPTEMBER 

MIN

a. 2
B.2 
8.2
a. 2 
a. 2

a. 2
B.2 
8.2 
B.2 
B.2

a. 2
B.2 
8.2
B.2 
B.2

B.2 
8.3 
B.2 
B.2
a. 3

B.3 
B.3 
3.3 
8.3 
8.1

8.5 
B.4
B.5 
B.5
a. 4

7.7 8.4 7.2 9.5 8.1

NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

AX MIN MAX MIN MAX MIN MAX MIN MAX MIN

.4 3.4



STREAMS TRIBUTARY TO LAKE ERIE 

04193500 MAUMEE RIVER AT WATERVILLE, OHIO--Continued

TEMPERATURE C°C) OF MATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY

1 
2 
3
4
5

6 
7 
B 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24
25

26 
27 
28 
29 
30 
31

MONTH 

DAY

1

1 
1

OCTOBER

MAX Hit

21.0 7. 
19.5 B. 
22.5 7. 
21.0 B. 
21.0 7.

20.0 7. 
20.5 7. 
IB. 5 6. 
20.0 4. 
19.0 15.

19.0 17. 
17.0 16. 
0.0 17. 
7.5 16. 
7.0 15.

5.5 14. 
4.5 12. 

13.0 11. 
12.5 12. 
13.5 12.

14.5 11. 
13.0 10. 
12.0 B. 
11.0 7. 
12.0 B.

IJ.O <3. 
U.O B. 
11.5 7. 
11.0 7. 
10.0 7. 
10.0 B.

22.5 7.

APRIL 

MAX MI

NOVEMBER

MAX Mil*

12.0 10. 
12.0 10. 
11.0 10. 
10.0 8. 
10.0 9.

11. 0 7. 
8.5 7. 
8.0 7. 
8.5 7. 
9.0 B.

9.5 8. 
10.0 8. 
9.0 7. 
7.0 4. 
5.5 2.

6.0 1. 
5.5 3.
7.5 5.

4.5 
4.0 
3.5 
3.5

j:

DECEMBER JANUARY FEBRUARY 

MAX MIN MAX MIN MAX MIN

MARCH 

MAX MIM

       -

  

2.5 2.0            

~~ III

     

HI HI
   

   
   

_

   

1 MAX

8.5 
8.0 
7.0

6.5

J.O

MAY JUNE JULY AUGUST 

MIN MAX MIN MAX MIN MAX MIN

5.5 21.5 19.0 31.0 26.0 27.0 25.0 
5.0 20.0 19.0 27.0 24.0 26.0 24.0

4.5 22.0 19.5 29.0 23.0 28.0 24.0

  ._

SEPTEMBER 

MAX MIN 

28.0 19.0
27.5 18.5 
25.5 22.0 
28.0 21.5

27.0 21.0



STREAMS TRIBUTARY TO LAKE ERIE

04193500 MAU1IEE RIVER AT WATERVILLE, OHIO Continued

SUSPENDED-SEDIMENT DISCHARGE, I4ATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER

1
2
3
4
5

6
7
8
9
10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

1
Z
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
MEAN CONCEN- SEDIMENT

884 24 57
600 23 37
586 2Z 35
558 22 33
642 21 36

628 20 34
600
586
361
394

530
443
1680
4380
6560

4190
3210
2650
2050
1520

1010
920
734
6B
64

60
60
49
50
53
54

3Z
35
19
21

27
23
141
591
1540

758
546
451
3*9
259

169
152
119
109
101

9Z
91
63
30
24
26

40316   6000

JANUARr

MEAN
MEAN CDNCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE

850 8 IB
850
BOO
750
750

700
650
650
650
650

600
600
550
550
550

550
550
600
600
600

600
550
500
500
550

550
550
750

2500
9000 2

17000 B

16
15
12
12

11
11
B.B
B.B
7.0

6.5
6.5
5.9
5.9
5.9

5.9
5.9
6.5
6.5
6.5

6.5
5.9
5.4
5.4
5.9

5.9
5.9
8.1

27
535

4090

MEAN

586
798
734
B48
702

702
766
938
956
902

20 3Z
22 47
19 38
16 37
13 Z5

13 25
14 Z9
15 3B
16 41
IB 44

2710 46 337
1360
614
55B
572

430
493
1030

1Z500 1

tl 114
26 *3
^^ 33
IB 28

13 15
13 17
2B 78
rz 5810

30800 463 3B500

32500 325 28500
Z7900 2
20300 2
16600 1

)2 22000
16 11BOO
.5 6500

14700 103 4090

11900 91 2920
B200
70BO
5680
4740
~

208599

S8 1510
49 937
.5 690
50 640
 

12491B

MEAN

37ZO
2900
2200
19BO
1930

1850
1930
2460
2630
2990

3940
37BO
3330
3210
2B50

2710
2ZOO
2100
1710
1780

1550
1360
1320
1110
1150

1360
13*0
1170
1010
920
900

65390

FEBRUARr

MEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE

22000 220 13100
25000 3
2ZBOO 2
20100 I

0 22300
iB 15300
5 B410

1B200 137 6730

15600 112 4720
12700
9370
7060
5750

5710
6060
55*D
4910
4260

3390
3020
2760
3O40
5010

9 2710
2 1570
8 918
1 637

B 5B6
* 556
0 449
7 358
3 265

0 183
B 147
4 104
7 140
0 271

7400 31 619
6480
5890
5B90

6 2BO
23 366
4 3B2

6*00 23 397

6760 22 402
5400
4870
 
 
 

'2 321
21 276

 
 
-

MEAN

3840
3130
2760
7760
23100

29300
25300
19400
15100
11100

9060
6760
5430
4260
3270

2900
2440
2200
1950
2820

43BO
5780
7360
74 BO
7000

92BO
15300
17200
14200
10600
B200

MEAN 
CONCEN-

47
41
35
29
2*

21
17
15
15
14

14
13
13
13
13

13
13
1*
15
15

14
1*
13
13
12

11
11
10
10
9
8

 

MARCH

MEAN
CONCEN-

20
18
IB
57
Z63

371
270
177
130
90

69
53
3B
30
31

30
30
30
30
31

39
5*
61
52
38

53
118
222
20B
160
104

SEDIMENT

472
3Z1
20B
155
125

105
89
100
107
113

149
133
117
113
100

95
77
79
69
72

59
51
46
39
37

40
40
32
27
22
19

3211

SEDIMENT

207
152
134

1440
17100

29300
1B400
9270
5300
Z700

1690
967
557
345
274

235
19B
17B
158
236

461
B43
1210
1050
718

1330
4870
10300
7970
4580
2300

TOTAL 46100



STREAMS TRIBUTARY TO LAKE ERIE 

04193500 IIAUMEE RIVER AT WATERVILLE, OHIO.-Continued

SUSPENDED-SEDIMENT DISCHARGE, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

TOTAL

(MET

MEAN
DISCHARGE

6480
13100
21600
23900
18300

13900
10200
7840
7160
5850

4770
4030
4130
8970
13100

12900
10300
7480
6130
18700

33300
33200
25700
19100
19800

21800
18400
16700
17300
14100
 

438240

1130
866
866
782
544

656
642
558
586
830

3600
4700
3450
2360
1980

1320
866
848

1900
6560

6640
3780
2310
4090
3670

2470
1840
1410
2070
4810
5460

73594

MEAN
CONCEN
TRATION

73
107
425
376
322

238
189
150
124
97

94
98
107
158
238

225
172
128
108
166

630
552
365
278
246

243
212
200
512
292
 

~

JULY

95
93
78
58
44

42
40
38
36
43

98
101
65
43
40

38
37
36
59
134

145
141
137
205
178

148
143
138
133
212
182

 

SEDIMENT
DISCHARGE

1280
4080
24800
24300
15900

8930
5210
3180
240D
1530

1210
1070
1190
3890
8420

7840
4780
2590
1790
9500

56600
49500
25300
14300
13200

14300
10500
9020

2390D
111DO
 

361610

290
217
182
122
65

74
69
57
57
96

953
1280
605
274
214

135
87
82

337
2370

2600
1440
854

2380
1760

987
710
525
743
2750
2680

24995

MEAN
DISCHARGE

ICFS) 

14600
10200
7560
6130
4800

406D
3480
2930
2600
2330

2050
2150
12400
27400
27100

27900
24800
18200
12000
9510

7120
5220
4130
4450
4580

4740
4350
3810
3180
2600
2250

268630

4770
3090
2690
2420
1870

1370
999
802
698
514

569
454
403
372
386

379
313
259
299
238

197
162
365
309
269

305
298
293
216
279
226

25814

SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS)

PARTICLE-SIZE DISTRIBUTION DF SUSPENDED
HDDS OF AN LYSIS: B, B

HATER
TEMP-
PERA-

DTTDM WITHDRAH
V, VISUAL

AL TUBEl C,

MEAN
CONCEN
TRATION

226
258
191
132
115

102
89
81
73
64

58
62
594

142D
820

652
460
410
265
167

125
101
92
00

82

75
68
62
56
49
43

~

AUGUST

141
123
111
103
90

72
57
48
42
37

35
33
32
31
30

30
30
28
27
25

24
22
22
22
22

22
22
22
22
22
22

 

SEDIMENT
DISCHARGE

8910
7110
3900
2180
1490

1120
836
641
512
403

321
360

27200
105000
60000

49100
30800
20100
8590
4290

2400
1420
1030
1*^60
1010

960
799
638
481
344
261

343266

MEAN
DISCHARGE

(CFS) 

2100
2000
2180
3750
5120

5010
4910
4130
3160
2490

2150
1930
1800
1900
2130

1500
1280
1610
1610
1150

1450
2050
1500
1170
766

814
902
992

1480
1340
 

64374

MEAN
CONCEN
TRATION

43
43
69

126
128

105
78
69
67
64

64
65
66
67
65

62
59
56
54
51

7
I 3

7
8
8

8
8
8
8
7
 

~

SEDIMENT
DISCHARGE

244
232
406

1280
1770

1420
1030
769
572
430

372
339
321
344
374

251
204
243
235
158

262
570
393
310
203

215
239
262
392
351
 

14191

SEPTEMBER

1820
1030
806
673
454

266
154
104
79
51

54
40
35
31
31

31
25
20
22
16

13
9.6

22
18
16

18
18
17
13
17
13

5916.6

148
169
181
246
166

153
208
300
297
375

210
114
201
295
425

507
540
744
871
761

918
709
594
633
636

1070
1080
949

1050
811
 

15361

23
23
24
25
26

27
28
28
28
45

63
60
57
53
48

43
40
37
33
29

28
28
28
28
30

46
43
40
39
36
 

 

SEDIMENT, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
CHEMICALLY

ACCUMULATION TUBE) W,
DISPERSED) N,
IN DISTILLED

IN NATIVE WATER
WATER)

1 P, PIPET

9.2
10
12
17
12

11
16
23
22
46

36
8
1
2
5

9
8
4
8
0

9
4
5
8
2

133
125
102
111
79
 

1507.2

1786468 
1097467.4

1 S, SIEVE)

PARTICLE SIZE

CONCEN-
TURE DISCHARGE TRATION

FEB 
MAR

2 1720 
5 1810

APR 3 1820 
MAY 14 1750

1.0 23600 
9.0 25800
5.0 22700 
18.0 27500

466

520 
1340

SUSPENDED
SEDIMENT
DISCHARGE

29700

31900 
99500

PERCENT FU

56 73

80 88

ER THAN THE S

87 95 98

IZE ( IN MILLIMET

99 99 100 
100

100

ERS) INDIC

:: ::
:: ::

METHOD
ATED OF

ANALY-
2.00 SIS

SBWC 
SBWC
SBWC 
SBMC



STREAMS TRIBUTARY'TO LAKE ERIE 

04194022 MAUMEE RIVER AT TOLEDO OVERSEAS TERMINAL DOCK, AT TOLEDO, OHIO

upstream from mouth. 

PERIOD OF RECORD. Chemical analyses: October 1962 to September 1970.

Sewage Disposal. No discharge records available. '

CHEMICAL ANALYSESi WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OIS- TOTAL 
SOLVED NON- 

TOTAL SOLIDS FILT-
BICAR- CAR- CHLO- PHOS- (RESI- RA8LE HARO-

SOOIUM BDNATE BONATE SULFATE RIDE NITRATE PHORUS DUE AT RESIDUE NESS
TIME (NAI (HC03I (C03I (S0*l (CLI IN03I CPO*I 180 Cl (CA.NGI

OCT.
01... 08*5   168 0 87 50       10 2*6 
22... 08*5 38 200 0 108 *8 25 1.9 *38 31 278 
29... 08*5   170 0 95 44       27 2*6

NOV.
OS... 08*5 38 ISO 0 10* 48 *0 1.3 *12 33 268 
12... 08*5   178 0 89 3*       37 250 
19... 0900   176 0 8* 32       5* 2*8 
26... 08*5   138 0 72 30       90 226

DEC.
03... 0900   176 0 85 26       77 270 
10... 0900   200 0 89 28       55 300
7... 0900 19 220 12 115 32 6.9 .7* 506 26 3*8

8... 0900 74 230 0 12* 10* *l 2.3 656 16 360

0900   132 0 67 28       38 212
0830   180 2 95 3*       13 286

. 08*5 21 200 0 10* 32 33 1.0 42* 1* 300
R.

JUNE
03..
10..
17..
2*.. 
JULY
01..
08..
15..
22..
29..

AUG.
05..
12..
19..
26.. 

SEPT.
02..
09..
16..

08*5 
0900 
0900 
08*5

08*5

0900
0900
0900
0830

0900
0815
0912
0908

08*5 
0815 
0915

168
132
167
226

1*8 
142 
190 
136

212
208
180
184

190
192
186
177

1*8 
142 
152

79 30

.85 452

.91 372

. 86 400

1.1 39*

l.T 352

1.5 308

?*2
220
252
320

238 
222 
270 
20* 
216

27* 
292 
278 
25*

268
222
276
262
232

232 
230 
22* 
22*

17* 
194 
178 
200 
188



STREAMS THIBUTARY TO LAKE ERIE 

04194022 MAUHEE RIVER AT TOLEDO OVERSEAS TERMINAL DOCK, AT TOLEDO, OHIO Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

CT.
1      
2...
9. ..
V.
5      
2...
9...
6...
C.
3.    
0...
7...
N.
8...

1...
8...
5...
R.

1... 
8...
5...
R.
1 ...
8.    
5...
2...
9...
V
3...
7...
NE
3.    
0...
7...
4...

ULV
I ...
8. .  
5...
2...
9...

G.

2...
9...

PT.
2.. .
9. * .
6...
3...
0...

NON-
C»R- 

BON4TE

NESS

108
11*
107

145
10*
104
113

126
136
148

171

104
132
136

104
112 
11*
135

117
106
114
92
88

105
94

100
108
120
IOZ

98
78
96
98
84

72
72

53
7B
54
76
60

SPECI
FIC 

CQNO-

1MICRO-

611 7.
682 7.
606 7.

660 7.
592 7.
582 7.
510 7.

580 6.
633 7.
714 8.

978 7.

470 8.
617 B.
649 7.

565 7.
486 8. 
564 7.
682 7.

531 8.
492 7.
5 BO 7.
453 8.
473 7.

563 8.
530 7.

592 7.
614 8.
606 8.
574 7.

620 7.
525 7.
648 -7.
596 8.
532 7.

540 7.
549 7.

*8B 7.
438 7.
503 7.
500 8.
498 7.

18.
12.
11.

11.
9.
8.
4.

3^
2.
1.

4.

f
1,

.

2.

4.
5.

5.
7.
8.

10.
18.

19.
21.

22.
24.
25.
23.

25.
26.
26.
23.
26.

26.
28.

25.
25.
23.
23.
19.

COLOR

15
30
20

25
20
25
50

20
15
10

10

60
20
10

10

20
7

23
27
10
44
28

25
25

20
25
20
15

20
8

15
22
22

IB
17

15
10
15
15
15

3.<
8.3
3.

4.*
7.
8.

11. <

12. (
11.
12.

10. i

12.
12. C
12.

12.

11. <
11.

11.
10.
10.!
9.
7.

5.
6.

4.
j i
2.
4.

4.
3^
5.
6.
3.

3a 
3.
3.
3^

2.
2.
4.
2.
4.

PER-

ATION

41
77
32

41
68

J 75
88

89
) 86
i 93

78

84
86

> 88

68

88
I 92

) 94
i 91

91
81
82

56
71

53
89
3»
46

56
8
9
4
e

8
6

47
43

25
29
48
29
47

BtO-
CHEM-

DEMAND 
(NG/LI

6.0
5.0
9.0

4.0
4.0
7.0
5.0

6.0
7.0
6.0

10

2.5
4.0
3.0

4.7
3.1
3.1
3.7

2.7
3.1
3.0
4.4
2.2

2.7
3.6

3.0
4.9

.3
1.2

1.6
.8

3.9
2.1
2.2

2.3 
2.4
1.5

7.8
1.2
4.3
1.9
1.4

HETHY-
LENE
BLUE 

SUB
STANCE 
(M6/LI

 
.05
 

.10
 
-  
 

 
  ,

.00

.04

_
 

.08

 
~

.09

 
^  

.09
 
 

.11
--

 
.09
 
   

 
  -

.06
~  
 

_
.12

 
^  
_

.07

TUR 
BID
ITY 

(JTU)

20
40
20

40
10
90
20

45
30
20

10

SO
15
10

8.0 
60
20
6.0

as
100

35
190

40

90
35

20
25
20
2.0

1.0
1.0
6.0

30
10

15
l.l
1.0
4.0

4.0
10
2.0
4.0
1.0



STREAMS TRIBUTARY TO LAKE ERIE "  

04194023 HAUBEE RIVER AT MOUTH, AT U.S. COAST GUARD STATION, AT TOLEDO, OHIO

LOCATION. Lat 41°41'35", long 83 e28'20", on left bank at entrance of channel to U.S. Coast Guard and Toledo Yacht 
Club in Bay View Park, across the river from Chesapeake and Ohio Railroad docks, and 2,500 ft downstream from 
Toledo Sewage Disposal plant.

DRAINAGE AREA. 6,608 sq mi.

PERIOD OF RECORD. Chemical analyses: February 1967 to September 1970.

EXTREMES. Period of record:
Specific conductance (1967-69): Maximum, 940 micromhos Nov. 5, 1967; minimum, 210 micromhos Dec. 23, 1967. 
Dissolved oxygen (1967-68): Maximum, 14.4 mg/1 Sept. 4, 1967; minimum, 0.0 mg/1 on many days during June to

September 1967. 
Water temperatures (1967-69): Maximum, 30.0°C Aug. 24, 1968; minimum, freezing point on several days during

1967 to 1969.

in the record were due to malfunctions of the instrument. In addition to the continuous recorder, samples 
were collected by a local observer on an approximate twice-weekly basis. Partial analyses were made on maxi-

industrial pollution from upstream and Toledo sources and from sewage disposal plant. No discharge records 
available.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

01S-
DIS- SOLVED NON- SPECl- 

SOLVFD SOLIDS CAR- FIC 
9IC»R- CAR- CHLO- FLUO- (REST- HARD- BONATE COND-

OCT.
02...
14...

24...
DEC.

15...
JAN.
26...

FEB.
09...

MAR.

23...

13...

MAY 
11...
22... 

JUNE 
08...

JULY 
13...

SEPT.
14...

TIME

 
1015

1015

 

1000

1000

0900 

1020

0945

0945

(HC03)

180
200

226

107

180

160

148 

224
165 

198

126
151

(C03)

0
0

0

0

0

0

0 

0
6 

0

0
4

IS04I tCL)

85 43
88 68

57 31

98 35

82 25

107

89 35

51 31
78 44

.8 9.9 384 228 80 624

.3 10 496 284 120 798

.3 24 272 164 76 428

.6 26 344 252 104 610

.3 28 360 245 114 528

.3 28 358 256 94 603

.4 13 254 158 55 427

.5 21 358 210 80 571



STREAMS TRIBUTARY TO LAKE ERIE

04194023 MAUMEE RIVER AT MOUTH, AT U.S. COAST GUARD STATION, AT TOLEDO, OHIO Continued 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25»C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER 

MAX MIN

680 
660 
670 
680

770 
760

760 
780

810

680 

BOO

670 
20 
00

00 
10 
30 
30 
00

710

650 
630 
630 
700

860

4P« I 

MAX

560 
560

590

530

540

600

600 
610 
640

630 
490 
450 
420 
410

5°0 
550 
520 
500

000 
700

300 
600

510

610 
540 
620

540 
410 
540 
610 
620

610

580 
500 
510

300

MIN

510 
500

510

490

520

560

570 
580 
590

490 
400 
360 
370 
390

NOVEMBER DECEMBER JANUARY 

MAX MIN MAX MIN MAX MIN

680 600 640 
660 030 670 
710 660 600

700 640 600

700 640 650 
700 650 620

710 570 730

      600 
820 

      830

      610
      BOO

520 440 7CO

      780

      630

MAY JUNE 

MAX MIN MAX

      640

      660 
690

      610

MO

      600 
      560

      560 
      580 
      590 
      600 
      560

540 850 720 
580 890 710 
580 880 780

460 820 740

600      

610

570 950 920

JULY

MIN MAX MIN

580 620 580

620 620 460

560 600 500

530 640 580

550 640 520

490 620 580 
550 600 590 
520 600 560 
520
480      

FEBRUARY 

MAX MIN

620 420 
500 390

  

  

AUGUST 

MAX MIN

  

460 400

480 420

550 450

540 420 
520 410

440 410 
510 430 
530 480 
510 440 
5'0 480

540 380 
530 400 
540 440 
480 380 
530 400

MARCH 

MAX MIN

550 520

500

540 
540

540

610
560 
660

620 
590 
620 
620

560 
510

410 
400 
420 
420

510

510 
540 
530 
540 
530

540 
510 
530 
540

500 
450

670 400

SEPTEMBER 

MAX MtN

540

460

490

510
550

510

530 
570

570 
560 
540 
540 
570

600 
540 
580 
640 
620

400

380

360

390 
390

420

470 
490

480 
440 
420 
420 
510

410 
450 
520 
580 
460



STREAMS TRIBUTARY TO LAKE ERIE

04194023 MAUMEE RIVER AT MOUTH, AT U.S. COAST GUARD STATION, AT TOLEDO, OHIO Continued 

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1973

OCTOBER NOVE 

DAY MAX MIN MAX

1       
2      

5

16       10.

MBER DECEMBER JANUARY FEBRUARY 

MIN MAX MIN MAX MIN MAX MIN MAX

11.* 11.1 1U* 9.* 8.7 B.O    
11.9 10.2 9.8 8.9 B.9 7.7    
11.5 10.2 9.8 .0 9.0 8.*    
11.0 10.6 0.2 .2       11.4 
10.6 9.* 0.0 .*       11.*

10.9 10.2 1.0 .*       10.8 
12.3 9.9 0.5 .1       10.4 
11.9 10.6 0.2 .3       10.2

APRIL MAY JUNE JULY AUGUST

8         

10         

13         

15 7.0 5.8

18 5.7 4.9    
19 7.3 5.7

21 5.8 5.0   

23 4.5 3.;   

5.8 *.l 1.9 0.7 15.0 5.2 5.

   7.0 *.0       13.3 6.0 1.

   6.9 2.9       6.1 2.5 3.

3.5 1.8 5.9 1.0 10.1 2.3 0.

   0.8 0.0 5.6 3.7 *.0 2.5 6.

1

9 
9 
6

MARCH 

MIN

10.7 
10.5

10.2 
9.9 
9.* 
7.4 
7.3

B.5 
6.B 
7.4

  

SEPTEMBER 

IX MIN

3 

9

9 
1

3

9 
0 
2

a

a

0

7

8 
7 
2
0
2

3.0 
2.2 
1.6

1.9 
1.9

0.4

1.2 
1.7
2.0

0.0

0.3

0 5

0.6

0.6

0.5 
0.5 
0.6 
0.8 
0.8



STREAMS TRIBUTARY TO LAKE ERIE 

04194023 MAUMEE RIVER AT MOUTH, AT U.S. COAST GUARD STATION, AT TOLEDO, OHIO Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOf

MAX

20.0

20.5

20.0 
18.5
19.5

20.0
IB. 5
20.0
19.0
1B.O

17.0

14.5
14.0
11.5
12.5
12.5

13.0

11.5

11.0
13.0

ER

MIN

19.0

18.5

18.5 
17.0
1B.O

18.5
17.0
17.0
17.0
16.5

15.5

13.0
11.0
9.0

11. 0
11.0

11.0

10.5

9.0
10.0

NOVEMBER

MAX

13.0

11.5

11.0 
11. 5
11.5

12.0
12.0
10.5
10.0
a.o
B.5

  .
  
4.5
5.0

4.5

4.5

  
  

MIN

11.5

10.0

9.0
10.5

11.0
10.0
9.0
8.0
6.5

5.5

_«
  
3.5
3.5

3.5

4.0

  
  

DECEMBER JANUARY FEBRUARY MARCH

MAX MIN MAX

3.5 2.0 2.0

3.5 1.0 1.0

*;
3-

^.
4.
3.
3.
3-

g.
1 .
1.
1-

1.

2.

.0   

.0   

.0

.0   

.5   

.0   

.0   

.5   

.5   

.0

.0   

.5   

.0   

.5   

.0   

.0 0.?

.5 1.5

MIN MAX MIN MAX MIN

1.0 1.0 0.0      

0.0       Z. 5 1.0

         4.0
         4.0 .

__
   ...   
   ... ...

  
  

  

_. . .... ...

      ... ...

... ... ...

     

     

     

o.o    
o.o      

^
.
.

. .
 

.
 
*
"

m
m
.
 
.

.
"

APR

MAX

5.5
6.0 
6.5

8.5

8.0

11.0

11.0

11.0

9.5
10.0
12.5

12.0
13.5
12.5
11.0

12.0

15.0
15.5

  
  

L

MIN

4.5
4.5 
4.0

4.5

6.0

8.0

9.0

9.0

8.5
8.5
9.0

10.5
11.5
11.0
10.5

11.0

12.5
13.5

...
  

MAY JUNE

MAX MIN MAX

      25.0
      25.0 
      23.0

   24.0

   24.0

      22.0

      25.5

      25.0

   25.0
      25.5
      26 .0

      26 .5
26.5

      25.5
      22.0

      24.0

24.0
      24.5

      23.5
27.0

MIN

24.0
22.5 
21.0

19.5

20.5

20.5

23.5

23.5

23. 5
23.5
24.0

24.5
25.0
21.5
20.5

21.5

21.0
21.5

21.0
22.0

JULY

MAX

26.?
27.0 
29.0

27.0

27.0

25.5

25.0

27.0

28.0
26.5
26. 5

26.0
25.5
26.0
26.0

24.0

23.5
  

__
  

AUGUST SEPTEMBER

MIN

24.5
25.5 
25.5

25.0

25.5

24.5

24.0

24.5

27.0
26.0
25.5

23.5
24.5
24.5
24.5

22.0

23.0
  

__
  

MAX MIN MAX

      25.0
      25.0 
      25.5

      24.5

      24.5

27.0 26.0 25.0

26. 5 25.5 25.0

27.

27.
28.
28.

28.
28.
27.
28.

ZT.

25.
25.

26.
26.

25.5 24.0

26.
26.
27.

27.
26.
26.
26.

24.

25.
24.

25.
24.

23.0
20.5
22.0

23.0
22.0
21.5
23.0

23.5

23.0
24.0

20.5
19.5

MIN

24.5
24.0 
23.5
23.0 
23.0

23.5

24.0

23.5

22.0

19.0
18.5
19.5

20.5
21.0
21.0
20.1

21.0

21.1
21.1

19.5
17.0



STREAKS TRIBUTARY TO LAKE ERIE 

04194030 1IAUHEE RIVER AT CENTER C. AND O. RAILROAD DOCK, AT TOLEDO, OHIO

road coal-loading dock, at Toledo. 

PERIOD OF RECORD.   Chemical analyses: June 1962 to Septenb 

REMARKS.   Determinations of suspended solids and dissolved

DATE

OCT. 
01...

29... 
NOV. 
OS... 
12... 
19... 
26... 

DEC. 
03... 
10... 
17... 

JAN. 
28... 

FES. 
11... 
13... 
25... 

MAR. 
0<>... 
11... 
18... 
25... 

APR. 
01... 
OB... 
15...

HAY 
13... 
27...

JUNE

17... 
24... 

JULY 
01... 
08... 
15... 
22...

AUG.

26...
SEPT. 
02... 
09... 
16... 
23... 
30...

0915

0900

0915 
0915 
0930 
0915

0915 
0915 
0915

0915 
0900 
0900

0900 
0920

0900

0915 
0915

0915 
0900

0915 
0900

0900

0930 
1000

0923

0920 
0825 
0900 
0900 
0900

CHEMICAL ANALYSES, WATER YEAR 

8ICAR- CAR-

(MG/L)

30

20

21

17

I*

15

"

21

38

162

150

120 
168 
138 
138

170 
184 
216

130 
156 
200

158 
130

216

1*2 
184

192 
186

196 
178

172

202 
201

164

124 
132 
140 
142 
142

0

0

0 
0 
0 
0

0 
0 
4

0 
4 
0

2
0

0

0 
0

0 
0

0 
0

0

0 
0

0

0
0 
0 
0 
0

68

84 

64

68 
65

84 
90 
118

65 
86 
103

81 
71

104

70 
81

82 
77

89 
79

67

82 
80

60

50 
51 
61 
62 
52

er 1970.

OCTOBER 1969 TO SEPTEMBER 1970

01 S- TOTAL 
SOLVED NON- 

TOTAL SOLIDS FILT- 
CHLO- PHOS- IRESt- RABLE

38

42 

38

28 
22

26 
30 
34

32 
32 
33

32 
22

34

21 
27 
18 
18

26 
26

34 
32

34

36
30

29 
30

26 
26 
30 
34 
28

  36

J6 

  48

    48 
      93

    67 
_ 27

  32 
  12 

33 1.1 414 16

_ 15
48 
33 

34 1.2 426 18

  86 
139 

35 .92 390 41 
214 

    70

25 .69 360 65 
  72

28 1.1 398 
  27 

39

39 .30   

    26

20 
27

  21 
  35

    23
9.8 1.1 280 28 

  16

Ohio Rail-

HARO- 
NESS

21B
268 
218

198

206 
230

260 
284

318

210 
258 
290

246 
224 
250 
324

246 
224 
260 
210 
216

260 
244

208 
290 
266 
242

228 
194 
258

232

215

192 
194

168 
164 
172 
186 
188



STREAMS TRIBUTARY TO LAKE ERIE 

04194030 HAIMEE RIVER AT CENTER C. AND O. RAILROAD DOCK, AT TOLEDO, OHIO Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT.
01...
22...
29. ..

NOV.

12...
19...
26...

DEC.
03...
10...
17...

JAN.
28...

FEB.
11...
IB...
25...

MAR.
04...
11...
18...
25...

APR.
01...
08...
15...

29...
MAY

27...
JUNE
0)...
10...
17...
2*...

JULY
01...
08...
15...
22...

AUG.

12...
19...
26...

SEPT.
02...
09...
16.. .
23...
30...

NON- 
CAR 
BONATE

NESS 
(MG/LI

85
115
95

112
93
117

120
133
148

152

104
123
126

113
118
124
147

120
108
108

92

92

74
106
105
96

87
66
92
 

76
59
60

66
56
58
70
72

SPECI 
FIC 
CONO-

( MICRO- 
MHOS)

520
651
568

605
484
496

568
610
688

784

481
575
650

554
481
5 4
6 0

5 4
4 6
5 8

478

522

509
623
600
558

540
462
600
 

512
481
493

401
416
466
491
430

(UNITS)

7.2
8.2
8.1

7.1
8.2
7.3

7.4
7.6
8.3

7.2

8.2
8.3
7.4

8.3
8.1
7.2
8.2

7.3
8.1
7.5

7.5

8.1

8.3
8.5
7.4
7.3

7.4
8.0
8.0
 

8.2
7.2
7.3

8.2
7.3
8.2
7.9
7-7

(OEG C)

18.0
13.0
10.5

10.5
6.5
4.0

2.0
3.0
1.5

3.5

.5
1.5
.5

1.5
3.5
4.0
5.0

4.5
7.0
8.5

17.0

21.0

22.0
24.5
26.5
23.5

25.5
25.5
26.5
23.5

26.0
27.0
25.0

25.5
25.5
22.0
23.5
19.0

COLOR

UNITSI

10
25
10

30
10
40

15
20
10

5

35
25
15

15
40
20
10

15
25
30

30

25

20
75
20
15

10
5

10
28

20
10
8

10
15
15
15
10

IMG/LI

3.9
6.9
6.9

7.9 
4.1
9.0
11.4

11.8
11.1
12.0

10.2

11.9
11.9
12.4

11.9
11.5
11.4
11.8

11.7
11.0
10.1
9.3
7.7

5.2 
5.1

6.3
7.5
3.3
4.2

 
 
 
 

.0

.0

.8

.0

.9

.1

.1

.4

.0

PER-

41
65
62

70 
37
73
87

86
82
B9

76

83
86
86

86
86
88
92

90
91
86

79

55
57

72
89
41
49

 
--
 
 

49
49
48
60

59
61
58
51
64

BIO-
CHEH-

( MG/LI

6.0
5.0
6.0

4.0 
3.0
7.0
4.0

7.0
8.0
4.0

4.6

3.1
4.0
2.0

3.4
3.1
3.1
3.7

3.4
3.8
4.4
3.6 
3.0

2.7 
2.8

2.0
5.1
.9

1.5

 
 
 
 

2.6
4.4
1.8
1.4

4.5
3.0
3.6
1.8
2.3

HETHY- 
LENE 
BLUE

(MG/LI

 
.06
 

.10
 
 

 
 
.00

.01

 
 
.08

 
 
 
  .

 
 
.07
~i.

.09

 
.12
 
 

 
 
 
.09

.10
 
 

 
 
 
.05
 

TUR- 
BID-

(JTUI

20
50
20

40 
20
20
90

25
30
10

.8

45
25
15

25
65
25
20

85
160
95

180 
B5

30
30

50
20
1.0
4.0

 
 
 
 

15
10
1.0
1.0

20
15
10
10
7.0



STREAMS TRIBUTARY TO LAKE ERIE 

04194310 MIDDLE BRANCH PORTAGE RIVER NEAR PORTAGE, OHIO

DRAINAGE AREA.  217 sq mi.

..t north4as; o, Portage.

PERIOD OF RECORD.   Chemical analyses: April 1969 to September 1970.
Water

REMARKS.
mall
obse

0»T6

OCT.
11...
31...

NOV.
0*...
21...

DEC.
09...

JAN.

FEB.
0?...

MAR.
06...
17...

APR.

MAY
12...
30...

JUNE
05...
30...

JULY
08...

«UG.

SEPT.
05...
30...

tenperatures: April 1969 to September 1970.

BICAR- CAR- CHLO-

TIME IHCQ3I IC03I ISO*I ICLI

13*5 128 0 1*3 52
0835 26* 0 276 93

1725 2*2 0 23* B*

1725 132 2 81 2*

1725 126 0 87 19

1750 153 5 189 73

1735 168 0 288 108

09*5 18* 0 4*0 225
1800 210 0 163 59

rtial analyses were «adeh°n "laxiiiiun^specitic^conductance and

DIS-
01S- SOLVED NON- SPECI-
SOLVED SOLIDS CAR- FIC

.5 1.9 B06 472 255 1170

.5 3.7 &9& 420 221 1060

.3 31 330 221 110 478

.2 *2 32* 223 120 483 7.9

.3 6.6 510 319 185 812 8.3

.4 3.8 686 418 290 1070 9.0

.5 12 532 326 15* 82* 7.9



STREAKS TRIBUTARY TO LAKE ERIE 

04194310 MIDDLE BRANCH PORTAGE RIVER NEAR PORTAGE, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C>. WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

MAX

1220 
1220 
1220 
1020

1010 
1040 
990 
910 
1010

MIN

760 
1040 
780 
790

810 
810 
880 
860 
860

1050 730 
940 770

950 810 
830 790 
880 810 
840 830 
890 840

1000 890 
1030 790 
1040 980 
1030 970 
970 940

1010 940 
1050    
1100 1050 
1140 1040 
1140 1010 
1170 1100

1220 730

APRIL

MAX MIN 
740 710 
710 480 
560 480 
600 550 
650 600

670 640 
680 660 
700 680

730 

740

670

660 
680

640

580 
620

670

630 
660 
680 
490 
560

750

700

710

530

630 
660

510

520 
580

520

560 
630 
320 
370 
480

320

MAX

1100 
1070 
1160

1060

  

970 
970

990 
1010

490

570 
600

730 
756

MAX 
600

680 
700 
700

720

740

530

640 
680

720

720 
730

600

640 
710 
730 
750

770 

770

MIN

1050 
980 
1010

980

940 
930

960 
970

430

490 
570

720 
730

MAY

MIN 
550

640 
670 
690

700

730

420

590 
630

690

700 
710

410

550 
640 
690 
720

750 

250

MAX

840 
820 
880 
900

900

740

820 
820

850

870 
900 
900 
946 
950

970 
966 

1010

960

JUNE

MAX 
790

770 
650 
680

700 
720

750 

730

760

750 
620

750

760 
700

730

760 
780 
780 
800

810

MIN

790 
790 
820 
850

870

720

740 
800

800

850 
870 
890 
900 
940

950 
960 
980

960 
950

MIN 
760

600 
580 
640

650 
690

670 

700

490

30 
80 
70

20

5?0 
560 
700 
720

730 
750 
750

470

MAX

970

  

  

  

"~

JULY

MAX 
840 
900 
900 
900 
940

1090 
1090 
1060 
1180

700

810

920 
 60 
810

610

630 
750
770 
760 
810

770 
770 
820

570 

1180

NIN 
940
950

  

.-.

__ .

:::

:::

NIN 
810 
B20 
880 
870 
890

1060 
1060 
950 
670

630

780 
780

 20 
BIO 
760

480

580 
640 
750 
7*0 
760

750 
740 
770

420 
S20

420

MAX

  

:::

 

:::

 

~~~

AUGI

NAX 
630 
690 
720 
760 
750

760 
820 
840 
870

900 
940

990 
1030

1070 
1110 
1150 
1160 
1180

1190 
1200 
1250 
1300 
1360

1380 
1370 
1350

1440 
1540

15*0

MIN

  

:n

 

:::

:::

:::

UST

IN
60 
30 
90 
20 
40

20
20 
60 
20 
40

70 
00 
20 
60 

990

1030 
1060 
1110 
1140 
1160

1170 
1150 
1180 
1240 
1300

1360 
1350 
1320

1360 
1440

560

MAX

  

  

  

~:

a 10
820
aio
700 
660 
670 
70
ao
80 
10 
60 
80 

720 
730

NIN

  

:::

 

:::

790 
790
700

640 
640 
640 
6*0 
660

550 
540 
610 
6SO 
680 
700

SEPTEMBER

MAX NIN 
1620 1540 
1660 1600 
1660 16SO

1150 1120 
1220 1120 
1210 1100

1320 1070 
1270 870 
890 850

880 820



STREAMS TRIBUTARY TO LAKE ERIE 

04194310 MIDDLE BRANCH PORTAGE RIVER NEAR PORTAGE, OHIO Continued

TEMPERATURE (°C) OF WATERt WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER 

MAX MIN

:::

16.0 
17.0 
18.0

17.0

16.0 
13.5

12.5
10.5 
H.O 
10.0 
10.5

12.5 
a.o
8.0 
9.0

11.5 
10.0 
10. 0 
8.0 
7.5 
7.5

~

13.0 
11.0 
12.0

12.0

13.0
8.0

8.5 
7.5 
5.5 
8.5 
9.5

8.0 
3.0 
3.5 
6.0

8.5 
6.5 
5.0 
3.5 
4.0 
5.5

APRIL

MAX MIN

8.5 5.0 
5.0 4.0 
6.0 3.0

NOVEMBER DECEMB 

MAX MIN MAX

ER 

MIN 

0.0

B.5 6.5 0.0 0.0 
      1.0 0.0

      0.5 0.0

     

5.5 1.0       
1.5 0.0 1.5 0.0

3.0 0.0 0.5 0.0 
1.5 0.5 0.5 0.0 
      0.0 0.0

5.5 4.5 0.0 0.0

5.5 2,5 0.0 0.0 
      0.0 0.0 
      0.0 0.0 
      0.0 0.0

      0.0 0.0 
      0.0 0.0 
      0.0 0.0 
      0.0 0.0 
1.5 0.0 0.0 0.0 
      0.0 0.0

MAY JUNE 

MAX MIN MAX MIN

18.0 4.0 25.0 
18.0 1.5 23.0

11.5 
13.5

12.5

7.5
11.0

11.0 

13.0
10.5 
11.0

11.0

17.0 
15.0

20.0
18.0

5.5 
7.0

8.0

7.0 
6.5

9.0 

10.0
8.5

2.0 
1.5

4.0

  

      25.0 
      27.0

      28.0

1B.O 14.5 26.0

26.5 21.0 23.5 
25.0 1B.O 27.0 
19.0 16.0 26.5

21.5 16.0 24.5

23.5 21.0   

1.0 
6.0

8.5 
0.5

3.0

1.0

9.0 
0.5

5.5

  

JANUARY rEBRUARY 

MAX MIN MAX MIN 

0.0 0.0       

0.5 0.0      
0.5 0.0       

0.0 0.0      

     

     

  

      -_

  

~ ~ :E ~

JULY AUGUST 

MAX MIN MAX MIN

30.5 26.0 28.0 22.0 
32.0 24.0 26.0 23.0

30.0 21.0 27.0 21.0 
23.5 21.0 26.5 20.5

23.5 20.5 28.5 20.5

29.0 20.5 31.5 24.5

23.5 20.0 26.0 19.0 
26.0 21.0 26.5 18.5

29.0 24.5 29.0 24.0

27.0 22.5 27.0 20.0

MARCH 

MAX M

~

  

  

  

  

4.0 
7.0 
6.0

6.5
5.5 
5.5 
6.5

5.0 
3.5 
5.0 
4.0 
7.5 

10.0

SEPTEMBE 

MAX M

25.0 
21.0

24.0

21.5

~

16 
20

21 
20 
20 
21 
21

19

21



STREAMS TRIBUTARY TO LAKE ERIE 

04195600 PORTAGE RIVER AT RAILROAD BRIDGE, AT WOODVILLE, OHIO

line bridge abutment, just downstream from railroad bridge 
ville.

AINAGE AREA.  428 sq mi (at gaging station).

RIOD OF RECORD.  Chemical analyses: June 1968 to September 
Water temperatures: June 1968 to September 1970.

0»TE

CT. 
7... 
3...
V. 
B. .   
0... 
C.

4...
N. 
4... 
B. ..
B.

0... 
R.

8... 
R. 
0... 
0... 
Y 
8. . . 
3... 
NE 
5... 
4... 
LY 
B... 
0... 
G. 
2... 
1... 
PT. 
2... 
7...

, and 800 ft downstream from gaging station B 

1970.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OIS- 
01 S- SOLVFD NON- 

SOLVFO SOLIOS C»R- 
BIC»R- C»R- CHIO- FLUO- (RESI- H»RO- BON»TE

TIME

1600 
1320

2000 
1600

1550 
1600

2000 
0800

1600 
1600

1545

1600 
2000

2000

2200 
1000

2000 
2000

2000

1400 
2000

26 238 16 22B 94 
18 256 0 177 BO

31 2J8 0 225 120

220 222 7 150 47 
480 141 4 89 28

2030 143 6 81 26

1200 174 0 85 19

2460 15? 0 60 19

37 229 6 190 9 
566 185 0 95 2

11 234 0 224 13 
45 209 8 195 7

(M (N03I 180 Cl (C»,«(SI NESS

.4 22 524 390 196 

.3 27 338 253 131

.2 39 356 273 146

.5 40 300 210 86

.9 6.1 490 30B 154 

.8 6.4 636 328 149

6.6 700 3B6 194 
.5 B.2 5&B 37B 193

t Wood-

SPECI- 
FIC

CDND-

(HICRO- 
HHOSI

970

811 
556

566

B45 
449

696

B04 
1070

1130 
911



STREAKS TRIBUTARY TO LAKE ERIE

04195600 PORTAGE RIVER AT RAILROAD BRIDGE, AT WOODVILLE, OHIO Continued 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER 

MAX MIN

NOVEMBER

MAX MIN
1170 1070
1120 1060
1080 1040
1130 1060
1190 1040

1170 1020
1160 1070
1220 1100
1170 1090
1110 1050

DECEMBER

MAX
eao
900

MIN 
850 
960

JANUARY 

MAX MIN

FEBRUARY 

MAX MIN

MARCH 

MAX MIN

970
920
750

S20 
7*0 
690

1170 1030
1120 990
1120 990
10BO 990
1090 980

o«n

780

500 
600

670

740

APRIL

750

500

600

690

560

640

750

590

BOO

MAY

560

730

560

590

JUNE

910

750

690

760

JULY AUGUST SEPTEM9ER

750 940 690            

650 690 410            

6 10            

680

DISSOLVED OXYGEN (SO}, IN MILLIGRAMS PER LITERt MATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

SEPTEMBER SEPTEMBER SEPTEMBER 

DAY MAX MIN DAY MAX MIN DAY MAX MIN 

1210.1 
9.8 
9.6

9.8 
9.5 
9.4

9.4 
9.6 
9.6

9.2
9.3
9.4

9.6 9.4
10.6 9.6
10.6 9.9



STREAMS TRIBUTARY TO LAKE ERIE 

04195600 PORTAGE RIVER AT RAILROAD BRIDGE, AT WOODVILLE, OHIO -Continued

MAX

  

__

  

~

  

8.1 
8.0
8.4

7.9 
9.7 
7.8 
8.3 
8.3 
8.6

MAX

7.8 
7.8

7.8

7.7 
7.B 
7.4

7.8

7.9 
7.8 
8.1 
7.4

OCTOBER 

MIN

ni

___
 

~

 
.3 
.8 
.5

APRIL 

MIN

7.4 
7.4

7.5 
7.4

7.5

7.5 
7.7 
7.5 
7.1

NOVEMBER 

MAX MIN

7.7

8.2 

7.5

9.0

9.7

9.0 
8.4 
8.3

7.B

8.7

B.O 
7.B
a. 3

8.9 
8.6 
7.4 
7.3 
7.2

MAX

7.3 
7.3

7.6 
7.7 
7.8 
7.9 
8.0

B.5 
8.2 
7.5 
6.9

.2

.1 

.1

B.2

a.2

7.3 
7.3 
7.3

7.2

6.9

7.0 
6.9 
7.0

6.9
7.1 
7.0 
7.1 
7.0

MAY 

MIN

6.9 
7.1

7.4 
7.5 
7.5 
7.6 
7.6

B.I 
7.5 
6.6 
6.6

DECEMBE* JANUARY FEBRUARY 

MAX MIN MAX MIN MAX MIN

.5 7.0            

.9 7.2             

B.9 7.4            

B.B 7.6            

B.B 8.3             
B.5 8.0             
8.5 7.B             
B.O 7.B            

B.O 7.7             
7.8 7.6            

              

in in in ni in m

IH III ~ ~ HI III

JUNE 

MAX MIN MA

8.8 7.7 8. 
8.6 7.9 B.

7.4 6.B 8. 
7.5 7.1 B. 
7.9 7.1 B. 
8.4 7.5 B. 
8.5 7.9 8.

B.5 7.7 8. 
8.5 B.I B. 
8.4 7.B B. 
B.7 7.B B.

7.* 7.2 7.5 7.1 7.0 6.7 8.

7.4

7.2 
7.3 
7.3 
7.2 
7.2

7.3

7.1 
7.1 
7.0 
6.9 
6.9

7.8

7. 
7. 
7.
B. 
8. 
B.

7.3

6.9 
7.1 
7.2 
7.1 
7.B 
7.B

7.1 6.9 7.

7.8 7.6 B. 
8.2 7.5 8. 
a. 5 7.6 B. 
8.7 7.B 8. 
8.5 7.9 B.

JULY AUGUST 

( MIN MAX MIN

B.2       
B.O      

7.7      
7.B       
B.O       
B.4       
B.3      

8.2       
B.O       
7. 9       
7.8      

B. 1       

B. 4      
7.3

7.3       

7.6       
7. B       
B.O       
B.2       
8.2       
i,i.      

MARCH 

MAX MIN

B.O .3
B.O .B 
7.9 .3

7.7 
7.7 
7.8 
7.9
B.I

7.8 
B.I 
B.I
a.i
B.4 B. 
B.I 7.

SEPTEMBER 

MAX MIN

7.8   



STREAMS TRIBUTARY TO LAKE ERIE 

04195600 PORTAGE RIVER AT RAILROAD BRIDGE, AT WOODVILLE, OHIO Continued

TEMPERATURE <«C! OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
:TOBER NOVEMBER DECEMBER JANUARY FEBRUARY 

MIN MAX MIN MAX MIN MAX MIN MAX MI

  

     
     

III III

  

     
     

___

7.5 4.5

10.5 7.5

10.5 8.5
9.0 7.0
8.0 5.5

11.5 
12.0 
10.0 
9.0 
8.5

9.0 
8.0
9.0
9.5
9.5

10. 0 
8.5

  
  

8.5
4.0

4.0

3.5

4.0
3.5
2.5

8.5             
1 .0            

.5            

.0            

. 5            
8.0 3.0 2.0      
8.0 2.0 1.5      

6.0 2.0 0.5       
5.0 1.5 0.0      

   2.0 0.0      

   1.0 0.0      
   1.0 0.0      

4.0            
1.5            

2.5            

2.0            

1.5            
2.0            
1.0            

 

   _  
     

1.0 0.0

0.5 0.0

1.0 0.5
1.0 0.5

0.5 0.0
0.5 0.0

1.0 0.5

0.5 0.5

0.5 0.0
0.5 0.0
1.0 0.5

1.0 0.5 
1.0 0.5 
1.5 0.5 
1.5 1.5 
1.5 1.0

1.5 1.0 
2.0 1.5
2.0 1.5
2.0 1.0
2.0 1.0

2.0 1.5 
2.0 1.5

2.0 1.5

2.5 1.5
.5 2.0

.0 2.5

.5 4.0

.0 4.0

.0 4.0

5.0 3.5
3.5 3.0
4.0 2.5

APRIL

>1AX MIN

4.5 3.0

9.0 4.0

10.5 7.0 
9.5 8.5

12.0 9.0

9.0 4.0

5.5 5.0
3.5 4. 0

12.0 7.0 
10.5 8.0 
8.5 7.0

MAY JUNE

MAX MIN MAX MIN MAX

18.5

16.0

16.0 
21.5

21.5

21.5

14.0
18.0

14.5 
17.0
22.0

12.5 9.0

16.0 1.0
18.5 3.0

18.0 5.0
20.0 8.0
     

20.0 2.0

21.5

21.5
20.5

25.0
25.0
24.0

4.0 25.5

1.5 19.0

9.0 24.5 
2.5 28.0

8.0 29.0

7.5 30.0

3.0 28.0
3.5 22.5

1.0 24.0 
4.5 23.0

7.5 24.0

8.0 20.5
6.5 23.0

7.5 27.0
0.0 32.0

1.5 30.5

5.5 26.0

8.0 30.0 
1.0 25.0

3.5 23.5

4.5 29.0

0.0 31.0
9.0 30.0

0.5 29.5 
0.0 26.5

JULY

MIN

27.0

19.5

21.0 
21.5

20.0

22.5

25.0
25.0

23.0 
22.5

AUGUST

MAX

27.5

25.5

28.0 
28.0

28.0

30.5

31.0
30.5

29.0
as. 5

MIN

22.5

20.0

20.5 
21.0

21.5

22.0

23.0
24.0

21.5 
24.0

SEPTEMBER

MAX MIN

27.0 
25.0

28.0

27.5 
26.0

25.0

23.5

18.0
25.0

22.0 
24.0

9.5 28.5

8.0 30.5
6.0 29.0

9.0 31.0
3.0 26.0

1.0       26.0

21.5

23.5
24.0

24.5
22.5
23.0

28.5

29.5
30.5

28.0
29.0
28.0

20.0

21.5
22.5

24.0
23.0
21.0

25.0

23.5
19.5

14.0
16.0

7.5 
0.5
1.0 
0.5

2.5 
2.5

1.5

6.0

6.0
7.5

0.0
8.5
0.0 
7.0

0.5

1.0 
1.5

9.5
6.5

1.0
2.0

     



STREAMS TRIBUTARY TO LAKE ERIE 

04196500 SANDOSKY RIVER NEAR UPPER SANDUSKY, OHIO

LOCATION.  Lat 40*51 '

DRIANAGE AREA.   298 s

PERIOD OF RECORD.   Ch 
Water temperatures:

EXTREMES .   1969-70 : 
Specific conducta

Period of record: 
Specific conducta

15.0 mg/1 represe 
the record were d

q mi.

emical analyses: June 1969 to September 1970. 
June 1969 to September 1970.

nee: Maximum, 1,210 micromhos Jan. 26; minimum, 200 micromhos June 18. 

nee (1969-70): Maximum, 1,210 micromhos Jan. 26, 1970; minimum, 200 micromhos Jui

nt concentrations of 15.0 mg/1 or greater, due to instrument limitations. Intern 
ue to malfunctions of the instrument. In addition to the continuous recorder, sar

CHEMICAL ANALYSES. WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
DIS 
SOLVED 

BICAR- CAR- CHLO- FLUO- 
DIS- BONATE BONATE SULFATE RIDE RIDE

OCT. 
26... 1725 A IB 2B2 11 2*8 *5 .8

NOV. 
02... 1950 6* 2*6 18 236 37 .7

DEC.

2*... 1830 A55 256 11 1B3 *5 .5 
JAN. 
01... 1830 A50 270 0 173 *5 .6 
28... 1800 A200 207 11 1*5 16* .6 

FEB. 
01... 1700 ABOO 121 0 70 20 .2

MAR. 
05... 1930 3160 95 0 62 25 .3

APR.

12... 1815 178 202 11 13* 2* .5 
MAY 
23... 1900 117 221 1* 127 25 .7 
25... 1930 *8* 137 0 63 I* .7 

JUNE

14... 2930 276 10B 0 52 13 .3 
JULY 
05... 1945 92 167 0 80 18 .3

AUG. 
02... 20*5 122 182 0 B* IB .3 
23... 2030 13 251 10 272 *5 .7 

SEPT. 
17... 13*5 AW 231 12 317 61 1.2

A DAILY MEAN DISCHARGE!

DIS 
SOLVED NON- SPECI- 
SOLIDS CAR- FIC

(N03I 180 Cl ICA.MGI NESS (MICRO-

OCT.

29... 3.8 612 *17 188 B92 8.6
NOV.

DEC.

2*... 10 578 *18 189 880 8.5 
JAN. 
01... 10 56* *08 1B7 85* 8.1 
?8... 18 708 362 17* 11*0 8.5

FEB.

15... IB *22 3*0 118 468 7.7 
««R. 
05... 31 26* 175 97 *02 7.1 
IB... 16 50* 367 168 755 B.5

APR.

«»Y

25... 23 25* 189 77 *00 7.1 
JUNE

1*... 20 198 150 62 336 7.0 
JULY 
05... 21 300 22* 87 *8l 8.1 
23... 1.8 516 386 151 807 7.5 

AUG. 
02... 11 30* 236 87 506 7.5

SEPT.

le 18, 1970.

iptions in



STREAMS TRIBUTARY TO LAKE ERIE

04196500 SAMDUSKY RIVER NEAR UPPER SANDUSKY, OHIO Continued 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER

800 
810 
810

790 
780 
800 
810 
820

820 
830 
840 
850 
860

B60 
380 
900 
910 
910

940 
960 
980 
1000 
1000

970 
950 
900 
9 SO 
970

1000

APRIL

MAX 
680 
600 
390 
470 
520

340

670

6SO 
670 
510

00 
00 
40

SO 
20 
30

490 

690

770 
790 
790

770

800

800 
810 
820 
830
B40

8 BO 
890

900 
940 
940 
970 
980

950 
900 
880 
900 
950

760

MIN 

360

370 
470

500

620 
510

330 
290

310 
450 
340

400 

280

NOVEMBER

920 
B60 
B30

820

810 

830

850 
B60 
840

BOO 
750

520 
S80 
630 
650 
660

700 
720

750 

1000

MAX 

610

660 

680

II-

710 
650

480

620

660 
670

860 
750 
770

760

780 

BOO

840 
830 
BIO

740 
500

430 
520 
580 
620 
630

670

720 

430

MAY 

MIN 

560

640 

660

IT

650 
370

390

4SO

610 
630

DECEMBER

800 
810 
830 
830

840

720 

690

750 
740 
700

770 
800

820 
860 
8 80 
900 
900

880 
900

880 
880

920

JUNE 

MAX

680 

640

520 
440

640 
660

670

550

630

700

770 
800 
810 
800

800

690 

610

620 
680 
680

610

770 
800 
850 
870 
860

840 
8 SO

830 
860

610

MIN

480 
480

200 
290

620 
620

650

470

570

200

JANU*

MAX 
900 
860 
860 
890 
940

1030

  

1000

1020

940

1000 
1070 
1090 
1080 
1150

1210 
1060

370 
400

JULY 

MAX

540

700

770 
820

850

810 
820

820 
820 
600

580

860

RY

MIN

830 
850 
870

930

:::

970

950

920 
1000 
1020 
1020 
1050

1060 
970

330 
310

MIN

490

590 

650

730 
770

790

780 
780

778 
440 
490

290

290

FEBRUARY 

MAX MIN

440

600 
480

470

600 
640 
680

780

740 
720 
700 
690 
690

700 
720

410

480 
400

390

560 
600 
640

700 
710

710 
700 
680 
670 
670

680 
690 
710

  

AUGUST 

MAX MIN

680

830

III

  

_-.

  

__

650

790

"I

  

__

  

__

MARCH 

MAX MIN

810 
730 
480

420

580 
620

640

690 
710 
740

750 
750 
760

:::

630
660

730 
480
390

380

540 
580

620

670 
690 
710

720 
720 
710 
720 
680

630 
640

SEPTEMBER 

MAX MIN

10*0 
830

800

710 
720

780 
800 
800

590

__

620 
710

680

630 
670

710 
730 
520 
580 
560

__



STREAMS TRIBUTARY TO LAKE ERIE

04196500 SANDUSKY RIVER NEAR UPPER SANDUSKY, OHIO.-Contlnued 

DISSOLVES OXYGEN CDOI, IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER 

MAX MIN

  

  

  

E: i:i

11: ii:

NOVEMBER DECEMBER 

MAX MIN MAX MI

  

  

   12.3

13." 2
      12 .7 
      12 .7 

   13.1

   14.7

   1 5.0 
      15.0

in

JANUARY 

4 MAX MIN

15.0 10.4 
15.0 10.6 
15.0 10.

   15.0 10.

11.1

10.

11. 
11. 
11. 
11. 
11.

11.

11.
11.

11.

12.1 9.B

13.+ 7.7 
11.9 7.+ 
15.0 B. 3 
14. 9.0 
15. 9.2

14. 8.5

B. 6.5 
8. 5.B

10. 7.2

*

FEBRUARY 

MAX MIN

9.3 8.5 
8.9 8.4 
9.1 B.7

  

11. 11.0 
11. 11.0

11. 11.4 
12. 11.5 
12. 12.3 
12. 12.5 
12. 12.0

12. 11.7 
12. 11.5 
12. 11.3 
12. 11.2 
13. 8.6

13. 12.5

13. 11.5 
13. 11.0

15. 12.2

MARCH 

MAX MIN

15.0 11.5 
13. 10.0 
11. 9.6 
10. B.4 
9. 8.7

10. 9.5 
10. 9.9 
10. 9.9 
11. 10.5 
12. 11.3

13. 11.9 
12. 11.7 
13. 11.7 
14. 11.7 
15. 12.4

15. 13.0 
15. 13.5 
15. 12.9 
15. 12. B 
14.0 11. T

::: in

._
...    

MAX MIC

::: :::

9. 9. 
10. 8.

2. 8.

0. 9.

9. 9.

8. 7.

7. 7. 
8. 7. 
7. 7.

6. 5. 

6. 5.

6. 5.

MAX MIN MAX 

4.9 4.7 8.5

B.2 6.2 9.5 
8.7 7.0 10.1 
9.7 6.7 12.4

      7.9 

   6.9

   6 .0

      7.7

7.8 .0 9.6 
9.9 .8 8.2

7.1 . 9.4 

5.9 . 8.4

8.1 . 7.7

MIN MAX 

6.7 13.8

3.6 6.3 
7.9 4.9 
8.2 6.0

.5 7.3 

.2 14.1

.2 14.0

.8 12.9

4.3 4.4

6.4 5.4

7.0 
7.1
6.9   

7.0 

7.1

6.3

MIN MAX MIN MAX

0.0         

0.0    -  

0.0      

           

  

MIN

III

1.1

  

  

Ill

...

  



STREAKS TRIBUTARY TO LAKE ERIE

04196500 SANDUSKY RIVER NEAR UPPER SANDUSKY, OHIO--Continued 

TEMPERATURE (»C) OF WATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

UCTC 

MAX

9.5 
9.0 
1.5 
2.0 
0.0

9.0 
0.0 
9.0 
9.0 
9.5

9.5 
0.0 
2.0 
8.5 
8.0

5.5 
4.5 
5.0 
5.0 
6.0

6.0 
3.0 
2.5 
1.5 
3.0

2.5 
2.0
0.5 
2.0 
2.0 

12.0

3ER 

MIN M

16.0 12 
17.5 12 
17.5 11
ie.o 10
17.0 9

17.5 1 
17.0 
16.0
15.0 
16.0

17.5 1
ie.o i 
ie.o
15.5 
14.0

14.0 
12.5 
11.0 
12.5 
13.0

12.5
10.0 
9.0
e.o
9.0

9.5 
9.5
8.5
e.o 
e.o 
e.o

NOVEMBER 

\X M

10 
11.
10. 

9 
6.

9 
8.
6
e.
6 .

8 
8.

DEC EM B 

N MAX

3.5 
2.5 
2.5 
2.0 
1.5

1.5

ER 

MIN

2.5
2.0 
1.5 
1.0 
1.0

1.0

JANUARY 

MAX MIN

FEE 

MAX

RUARY 

MIN

  

  

  

:::
 

  

:::
 

  

__

  

  

__

  

  

1.5
1.0

1.5
2.0

3.0

  

  

1.0 
1.0

1.0 
1.0

2.0

MARCH

4AX M

.0 

.5

.0 

.0 

.0

.0 

.0 

.0 
. 5 
.0

.0 

.0 
.0 
.0 
.5

.0 

.0

.5

.0

  

APRIL MAY JUNE 

MAX MIN MAX MIN MAX 

         23.5

:::
 
 

 

 

:::

         22.5 
         20.5 

   21.5

      20.5 
         22.0

         25.5

      24.0

   22.0 9. 21.5 
   23.0 9. 22.5

   20.5 6. 25.0

   19.5 8. 23.0 
   19.5 8. 22,0

MIN

20.0

20.0 
19.5 
19.0

19.5 
20.0

21.5

22.0 
23.0 
21.5

19.0 
21.0

22.5

22.0 
20.0

JULY 

MAX 

27.5

25.0 
23.0 
22.5

24.0 
22.0

22.0

24.5 
26.5 
28.0

23.0 
23.5

25.5

25.0 
23.0

MIN 

23.5

23.0 
21.5 
20.5

20.0 
20.5

20.0

20.5 
21.5 
22.5

19.0 
20.0

21.5

22.0 
21.0

AUGUST SEPTEMBE 

MAX MIN MAX M 

24.0 22.0   

23.0 
23.5 
23.0

23.5 
23.0

25.0

26.0 
26.0 
26.5

  

:::

21.0 
20.5 
20.0

19.5
20.0

20.5

20.5 
21.0 
21.5

   2
   2(

   2

   2 
   2

.:: :

~i i
 

::: :

..0 21 
.5 20 
.5 19 
.5 19

,.0 20 
.0 22 
.0 21 
.0 22

i.O 21

i.O 20 
.0 19
.0 ie

J.5 16



160 STREAMS TRIBUTARY TO LAKE ERIE

04196800 TYMOCHTEE CREEK AT CRAWFORD, OHIO 

LOCATION. Lat 40°55'22", long 83°20'56", in SEj sec.27, T.I S. , R.13 E., Wyandot County, water-quality recorder at

DRAINAGE AREA. 229 sq ml.

PERIOD OF RECORD. Chemical analyses: January 1968 to September 1970. 
Water temperatures: January 1968 to September 1970.

EXTREMES. - 
Specif 
pH: M 
Dissol

Period o

pH (19
Dissol

mini
Water

REMARKS.  
1,500

limita

each m

DATE

OCT. 
01...

NOV. 
17... 
24...

OEC. 
10...
30...

07...
5...

F B.
5. . .

0...
9...

6...
1. ..

"1 Y
8. . . 
3...

12... 
17...

JULY 
15... 
31...

AUG.
04... 
25...

SEPT. 
18...
29...

-1969-70: 

aximum, 9.2 July 22, Sept. 12; minimum, 5.5

f record:

69-70)
ved ox
mum, 2

Cent in
microm

onth.

TIME

1900

1500 
1400

0900

1700
1500

1330
1410

1600
0900

0700
1500

2000 
1400

1600 
2000

1100 
1505

1300 
1100

1400
1400

ygen (1969-7
.4 mg/1 Aug.

Interrupt io

DIS 
CHARGE

29

42

A264
26

A18

A450
A 75

276
43

206
1170

3B 
419

18

6.6

A14

A. 48

0): Maxim
22, 1970.

BICAR- 
BONATF 
(HC03)

223

252

293

204

98
193

150
163

194
110

203 
9fl

218

188

215

urn, 15

CAR 
BONATE 
(C03)

D
0 

0

0

0

0
10

0
0

0
0

11
0

0

6

0

0 mg/1 on

SULFAT6 
(S04)

155
256 

190

248

328

65
201

119
228

146
68

198 
82

272

448

Feb. 5.

several d£

CHLO 
RIDE 
(CD

18
25 

25

22

31

13
61

18
24

18
11

19 
10

24

20

ys duri

DIS
SOL VFD
FLUO- 
RIOF 
(F)

.3

.6 

.4

.4

.4

.3

.3

.2

.3

.2

.2

.3

.4

.6

b. 5, 1970.
ng December

NITRATE 
(N03) 
(1G/L)

6.9
.8 

7.0

9.5

8.4

21
12

16

14
27

12 
25

4.6

2.7

1969, January

DIS
SOLVED
SOLIDS
IRES!- HARO- 
OJ6 AT N6SS 
180 C) ICA.MG)

554 398

698 491

744 512

254 168
526 356

4B2 330

400 312
228 184

472 365 
230 153

614 433

820 564

4 mg/1 Aug. 22.

ind July

H01-

BDN4TE 
HARD 
NESS

191

251

345

181

196

94

180 
72

269

130

388

1970;

r Decem-

d as
ed oxy-

e con-

SP6CI-

COND- 
JCTANCe 
(MICRO- 
MHOS)

804

927

1160

B24

747

381

712

713

851

563

1060
A DAILY MEAN DISCHAR'-.F.



STREAMS TRIBUTARY TO LAKE ERIE 

04196800 TYHOCHTEE CREEK AT CRAWFORD, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

MAX

680

720 
730
760 
BOO 
810

800

820

870 

890

870 
810

940 
50

10

20 
30

980

940

MIN

660

710

730 
770 
760

760

790

850 

870

650

20 
30

00 

00

930

910

MAX

800

780

770

790 

820

790

III

:;:
 

MIN

770

780

in

730

760 

790

  

Ill

  

  

MAX

  

  

630
600

660

610 

660

720

800 
810

860 

880

940

920

MIN

  

  

600 
520

650

590 

610

690

760 
790

900

900

MAX

9?0

940

980 
1000 
1040

070

070 

100

30

80

850

310

MIN

910

910

960 
980
1000

1040

1060 

1060

1110

320

260

MAX MIN

410 360

510 440

830 5RO 
710 440 
440 330

500 440

610 560 

650 610

III 572

MAX

690

350

470 
510 
580

580

640

600 

700

890

560 
500

530

6PO

MIN

640

330

410 
460 
510

550

600

660 

680

730

480

470

570

APRIL MAY JUNE JULY 

MAX MIN MAX MIN MAX MIN MAX MIN

      620 580 710 620 7*0 680

AJGUST 

MAX MIN

540 480 
580 510

SEPTEMBER 

MAX MIN

1010 940 
980 910

620
640
730
680
640

630
600
610
620
450

380

510

340

450

520

720 710

360

360

440

280

410 300
430 400
470 410
490 460

660

680

510

610

630

500

480

560

800

830

590

760

700

700

660

650

590 450

660 620

650 620

800 

BIO 

830

900

460

780

760

780

640

680

230

850 680
840 660
880 720

820 780
850 790
870 830
890 860

920
940
960
960

940
980

1000

980

1030 
1030 
1070 
UOO 
1140

850
890
890
910

640

620

600
590

830

610

480
400

340

430

280
290

710

710

690
680

80

50

80
80

790

880

900
900 
890

750

820

860
B60 
BIO

680

700

710
760 
830

610

640

640
670 
720

010

010

030
160 
130

980

950

960
1020 
8BO

920
940
750
810
940

980 
1000 
1040
980 
UOO



STREAMS TRIBUTARY TO LAKE ERIE

04196800 TYMOCHTEE CREEK AT CRAWFORD, OHIO Continued 

PH (UNITS), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER 

MAX MIN MAX MIN

8.0 7.6 7.6 7.4 
7. 7.7 7.4 7.J 
8. 7.7 7.5 7.4 
8. 7.8 7.5 7.4 
8. 7.7 7.6 7.5

8. 7.8 7.8 7.4 
8. 7.8 7.5 7.5

8.

8. 
8.

8

7 
3
a

.0

.9

.0 

.0

8.1

8.0 
7.8 
7.8 
7.9 
8.0

.9 

.1 

.8 

.8 

.5 

.5

8.4

MAX 

8.1

~

^

7.3 
7.2 
7.3

7.5

7 
7

7

7 
7 
7

6
7

8

.5

.0

.7 

.0

.8 

.2

.1

7.6      
7.7      

7.8       
7.7 7.7 7.5 
7.8 7.7 7.5

7.8 7.9 7.5

7.6 7.7   

7.7      

7.      

APRIL M»Y 

MIN MAX MIN

   8.0 7.6 
   8.0 7.8 
   8.0 7.8

7.0 8.3 7.8 
7.0 8.6 7.9 
6.9 8.5 8.0

7.3 8.4 8.0

7.3 7.4 6.6

6.8 7.8 7.6

7.0 8.0 7.8 
6.8 7.9 7.4

6.8 7.3 7.0

   7.8 7.6

DECEMBER 

MAX MIN

  

_ 

  

8.7 
8.5

8.2 
8.2
8.0

7.8

7.3

7.6

7.6

7.9

JUNE

MAX

7.8 
7.9 
7.9

8.0 
8.1

8.2

8.1

7.4

7.9 
8.0

7.6

  

  

  

7.8 
7.9

7.7 
8.0 
8.0

7.3

7.3

7.4

7.4

7.6

MIN

7.4 
7.4 
7.4

7.7 
7.7

7.5

7.8

6.9

7.6 
7.6 
7.7

7.2

  

JANUARY 

MAX MIN

  

  

::: :::

_ _
 
 
 

 

JULY 

MAX MIN

8.7 8.0 
8.7 8.0 
8.8 7.9

8.3 7.7 
8.7 7.6

8.7 8.1

8.7 8.0

8.8 8.1

9.1 8.2 
8.8 8.1 
8.5 7.8

8.0 7.4

7.3 6.0

FEBRUARY 

MAX MIN MAX

7.3

7.3 
7.5 
7.6 
7.6

6.9 
7.0 
7.1

7.5

8.0 
7.7 
7.8

7.6 
7.6 
7.8 
8.0 
7.9

7.9 
7.9 
8.2

   8. 
5.5 7.

7.1 7. 
7.3 7. 

.4 7. 

.2 7.! 

.9 7.

.8 8. 

.7 8. 

.8 8.

7.0 8. 

7.1 8.

7.4 8.
7.3 a. 
7.4 a.

7.4 a.
7.4 8. 
7.5 
7.6 
7.4

7.7 
7.8 
7.9

8.2 5.5 8.

AUGUST 

MAX MIN MA

7.5 
7.6 
7.8

8.0 
8.0

8.2

7.9

7.6

7.8 
7.9 
8.0

8.3 
8.2 
8.3

8.1

MARCH 

MIN

8.0 
8.1 
7.9 
7.7 
7.5

7.3 
7.2
7.3 
7.6 
7.7

7.7 
7.8 
7.8 
7.8 
7.8

8.0

8.0 
8.0 
8.0

7.9
7.8 
7.8 

S 7.5 
> 7.5

7.2
k 7.1 
> 7.O 
> 6.9 
) 7.2 
) 7.8

) 6.9

EPTEM8ER 

( MIN 

\ 7.8

7.3 8.5 8.1 
6.9 8.5 8.2 
7.1 8.5 8.0

7.7 8.2 8.0 
7.8 8.3 7.9 
7.7 8.3 8.0

7.6 8.1 7.4

7.3 8.0 7.7

7.1 8.

7.3 8. 
.4 8. 
.3 8.

.a a. 

.5 a.

.8 8.

7 8.4 
V 8.0 
2 7.4 
V 7.7 
5 7.8

3 7.9 
5 7.8 
3 7.9

7. 5      



STREAMS TRIBUTARY TO LAKE ERIE

04196800 TYBOCHTEE CREEK AT CRAWFORD, OHIO Continued 

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER. LITER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

DAY

1 
2 
3 
4
5

6
7

9
10

2 
3

5 

16

19

21
22 
23

26

2B

DAY

1 
2 
3
4 
5

B

10

11 
12

14 
15

16

18 
19

21 
22

26 

28
29
30

MAX

11.3 
10.1
12.0 
10.8 
11.8

10. B 
10.7 
11.2

lils

9.7

B.f>

B.I 
B.6

B.3
B.7 
9.4

MAX 

9.9

B.9 
7.5

7.8 

8.8

1C.O

9.Z

8.6 
8.6

8.3 
8.0

6.8 
7.1

MIN MAX MIN MAX MIN MAX MIN MAX MIN

9.4 8.4 7.4       13.9 9.6 11.6 11.4 
9.5 8.0 7.7       10.2 9.0 It. 5 10.9 
7.4 9.0 8.5       3.7 9.0 11.7 U.5 
6.3 9.6 9.0       4.0 11.3 11.7 5.8 
7.0 9.9 9.1       3.6 11. 1 11.1 10.7

7.2 10.5 8.6       5.0 11. 1 11. I 10.7 
6.8 8.8 8.5       5.0 11.6 11.3 11. 1 
5.9             4.8 11.2 11.6 11.2 
6.4       14.8 12.2 4.0 11. I 11.8 11.4 
6.2       14.5 14.3 3.7 10.7 11.9 11.6

5.7 9.8 8.7 4.5 13.7 1.9 10. 0 11.8 11.1

7.0       3.6 13.0 3.8 10.0 12.2 11.8

7.1       14.2 13.3 3.5 9.7 12.3 11.7

7.9       4.0 13.2 1.5 9.6 2.2 1.8 
8.0       4.4 3.2 0.8 9.5 2.4 2.1

APRIL MAY JUNE JULY AUGUST 

MIN MAX MIN MAX MIN MAX MIN MAX MIN 

8.6 6.8 6.5 6.4 5.9 10.8 9.4 5.9 5.6

7.5 10.2 8.2 7.5 7.1 15.0 10. I 11.2 6.1

6.6 8.1 7.3 6.5 5.9 12.0 5.4 4.5 3.9

MAX MIN

2.9 12.1 
2.4 11.7 
1.9 11. 0 
1.0 9.4 
9.7 8.1

0.3 8.6 
0.3 9.7 
1.0 9.5 
1.6 10.9 
2.5 11.2

2.8 12.4

3.1 12.6

2.5 11.8

1.7 11.2
1.4 10.8 
1.2 11. 1 
l.l 9.7

SEPTEMBER 

MAX MIN 

5.1 4.4

6.4 5.7

  

0.8 9.1



STREAMS TRIBUTARY TO LAKE ERIE 

04196800 TYHOCHTEE CREEK AT CRAWFORD, OHIO Continued

TEMPERATURE I°C> OF HATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

0

Y MAX

6.0 
7.5 
0.5 
1.0 
8.0

B.O 
9.0 
8.5 
6.5 
9. 0

8.0 
8.5 
1.5 
8.5
6.0

3.5
1.5 
1.0

11.0

10.0 
9.0 
7.0 
8.5 
1.5

9.0 
11.5 
1C. 5 
9.5
8.5 
7.5

NTH 21.5

Y MAX 

2 5.5

5   

8 9.5 
9 11.5 
0 11.5

1 10.0
2 10.5 
3 9.5
4 9.0 
5 10.5

6 11.5 
7 13.5

9 12.0 
0 10.5

1 10.5

3 13.0 
4 12.5
5 14.0

6 16.0

5 17.0 
9 17.5

CTOBER NOVEMBER 

MIN MAX MIN

4.0 B.O 6.0 
5.5 6.5 5.5

6.5 7.0 
5.5 7.5

6.0 9.0 
6.5 8.0

3.0    
4.0   

6.5    
6.5 8.0 
7.0 .0
4.0 .0 
0.0 .0

n.5 .5
9.0 .5 
7.5 4.0

7.0   

6.5    
6.0    
5.0   

5.0   

6.0    
8.5    
9.0     
B.5   

APRIL 

MIN MAX 

4.5 19.5

   17.0

6.5 20.0 
9.0 21.5 
9.5 21.0

B.5 21.0
9.5 19.5 
6.0 17.0 
6.0 16.5 
7.0 19.5

9.5 19.0 
10.5 15.0

9.0 \8.0 
8.5 20.5

1.0 24.0

3.0 21.5

'.5 20.5 
6.0 23.0

6.5 
7.0

7.0 
7.5

:::

6.0 
3.0 
1.5

0.5 
1.5 
3.5

:::

MAY 

MIN 

'6.5

11.5
12.0 
15.5 
17.0

16.5

15.0 
15.5

i8.0 
15.5

15.0 
17.5

21.5

20.0

IB.O 
18.5

SUSPENDED-SEDIMENT DISCHARGE

CONCEN- 
DISCHARGE TRATION

T 29, 1969 
T 30......
: is......
B 25, 1970

1220 7.8 
1530 6.4 
1640 146 
1110 150

27 
22 
20 
20

DECEMB 

MAX

:::

1.0
1.5

3.0

1.0 
1.5 
1.5

1.0 
2.0 
1.0 
0.5 
0.5

0.0 
0.5 
0.5 
0.5 
0.0

0.0 
0.5

0.0

JUNE 

MAX

25.5 
28.0 
26.0

25.5 
26.5

24.0
26.0

24. P 
21.5

26.0

21.5

23.0 
25.5

MEASUREMENTS

SUSPENDED 
SEDIMENT 
DISCHARGE

.57 
.38 

7.9 
8.1

ER

MIN

:::

0.5 
0.5

0.0

0.5 
1 .0 
0.5

0.0 
0.0 
0.0
0.0 
0. 3

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0

0.0

MIN

21.0 
21.0 
21.5

21.5

22.0 
20.5

21 .5 
21.5

21.0 
20.0

20.0

19.0

18.0 
1 9.0

JANUARY 

MAX MIN

0.0 0.0 
0.0 0.0

0.0 
0.0

0.5 
0.5 
0.5 
0.5
0.0

0.0

0.0 
0.0 
0.0

0.0 
0.5 
0.5
0.5 
0.5

0.5 
0.5 
0.5 
0.5 
0.5

0.5 
1.0

1.0

JULY 

MAX

24.5 
?4.5 
22.5

29.0 
29.5

28.0 
27.5

26.0 
24.0

26.0

26.0

26.5 
27.0

25.0

0.0 
0.0

0.0 
0.0 
0.5 
0.0 
0.0

0.0

0.0 
0.0 
0.0

0.0 
0.0 
0.5 
0.0 
0.5

0.5 
0.5 
0.5 
0.0 
0.0

0.5 
0.0

0.0

0.0 

MIN

20.5 
19.5 
20.0

20.5

20.0 
24.5

22.5 
22.0

23.0 
20.0

20.0

23.5

23.5 
24.5

22.5

, HATER YEAR OCTOBER 1969

APR 10......

JUN 4......
JUL 21......

1115

0930 
1500

FEBRUARY 

MAX MIN

0.0 0.0 
0.5 0.0

0.5 
0.5

0.0 
0.5 
0.5 
0.5 
0.0

0.5

0.5 
0.0 
0.5

0.5 
1.0 
2.0 
1.0 
1.0

1.0 
1.5 
1.5 
2.0 
1.5

1.0 
1.0

  

0.5 
0.0

0.0 
0.0 
0.0 
0.0
0.0

0.0

0.0 
0.0 
0.0

0.0 
0.5 
0.5 
0.5 
0.5

0.5 
0.5 
0.5 
0.5 
0.5

0.5
0.5

  

2.0 0.0

AUGUST 

MAX "IN 

27.0 24.5

25.0 
25.5 
25.0

25.5

26.0 
26.5

27.5 
27.5

28.5 
27.0

23.5

26.5

27.0 
27.0

25.5

21.0 
21.5 
21.0

22.5 
22.5

24.0 
23.0

24.0 
24.5

20.0

21.0

22.5 
23.5

22.0

MARCH 

MAX MIN

2.0 0.5 
2.5 1.5

5.0 4.5 
5.0 4.5

5.0 3.5 
5.0 4.5 
5.0 4.0 
4.5 3.5 
3.5 2.0

3.5 2.0

4.0 2.0 
3.0 1.5 
3.0 1.0

2.0 0.5 
2.5 0.5 
2.5 1.0 
4.0 1.5 
5.5 2.0

5.0 4.0 
5.0 4.0 
4.0 4.0 
5.0 4.0 
4.0 4.0

4.0 3.5 
4.0 3.0

3.5 2.5 
3.0 2.0 
5.5 2.5

5.5 0.5

SEPTEMBER 

MAX MIN

23.5 19.5 
24.0 18.0

25.0 21.0 

24.5 21.0

25.5 23.0 
24.5 21.5 
25.0 22.0

22.0 18.5

21.0 19.0 
19.5 1H.O

23.5 ?l.O 
72.5 19.5

24.5 21.5

22.0 20.5

18.0 15.0 
15.5 12.5

  

TO SEPTEMBER 1970

SUSPENDED 
CONC6N- SEDIMENT 

DISCHARGE TRATION DISCHARGE

167

40 
3

82 
305 
106 

4 38

37 
522 
11 

.3



STREAMS TRIBUTARY TO LAKE ERIE 

04196990 SANDUSKY RIVER AT ST. JOHNS BRIDGE, NEAR MEXICO, OHIO

DRAINAGE AREA.   771 sq n

PERIOD OF RECORD.   Chenl 
Water tenperatures: J

specific conductance

1. 

cal

of

analy 
1969

the s

ses: June 1969 to Septen 
to Septenber 1970.

anples collected

her 1970.

each nonth. Reco

CHEMICAL ANALYSES, WATER YEAR OCTOBER 

BICAR- CAR-

DATE

OCT. 
21... 

NOV. 
25... 

DEC. 
11...

1500 

1100 

1230

52 

862 

528

JAN.

FEB 
12 
19

MAR

19.
APR. 
02. 
27. 

HAY 
11.

JUNE 
15. 
19. 

JULY 
28. 
30. 

AUG. 
03. 
30. 
SEPT 
17. 
21.

' ' 

OCT. 
21. 

NOV.

DEC.

29. 
JAN. 
05. 
19. 

FEB. 
12. 
19. 

MAR. 
05. 
19. 

APR.

27. 
MAY

JUNE

19. 
JULY 
28. 
30. 

AUG. 
03. 
30. 

SEPT 
17. 
21.

09*5 
09*5

09*5 
OB25

OB50

1106 
1030

1130 
1515

1230 
10*5

1000 
1130

  

2B90 
*B8

1360 
*230

197

538 
3160

2750

35* 
32

30 
78

(N03)

*.3

12

8.* 
11

22 
18

32 
17

22

26

26

3.3 
12

1* 
1.8

1.9 
6.2

30B 

167

11*
210

198 
108

272

212 
10*

96

162 
278

30B 
218

DIS 
SOLVED 
SOLIDS 
(RESI-

0 

6

0

0 
11

0 
0

0

12
0

0

0 
0

0
11

HAXD-

1BO C) ICA.MG)

61*

*88

588 
58*

2*8 
*20

258

200

260

172

582 
15B

282 
56*

672 
538

*7B

3*5

*10 
*0*

172 
362

180

161

182

136

33B 
12*

21B 
**2

518
*00

-quality recorder at right

rds of discharge are given for 04197000 Sandusky

1969 TO SEPTEMBER 1970

DIS 
SOLVED 

CHLO- FLUO-

219 

12B 

138

200

7* 
1*1

1*2 
61

160

155
27

36

«3 
2**

308 
220

NON- 
CAR 

BONATE

NESS

225

211

220 
26*

78 
171

92

72

B*

51

81 
*6

85 
21*

265
203

28 

29 

25

30

16
23

21
9.3

21

21 
7.2

6.1

13 
26

31 
35

SPECI 
FIC

CONO-

IMICRO-

917

87*

876 
1050

*11
708

387

3*2

393

270

857 
267

*52
8*8

986
810

PH

7.6 

B.5

8.2 
8.3

B.2 
8.1

7.2 
8.*

7.3 
8.3

7.B 
7.1

B.O 
7.9

8.* 
7.0

8.2 
7.7

8.2 
7.7

7.6 
8.5

.7 

.3

.3 

.*

.5 

.5

.3

.3 

.3

.3

.3

.6 

.5

.5 

.3

.5 

.2

.9

.5

.6 

.7

)



STREAMS TRIBUTARY TO LAKE ERIE 

04196990 SANDUSKY RIVER AT ST. JOHNS BRIDGE, NEAR MEXICO, OHIO Continued

SPECIFIC CONDUCTANCE (HICROMHOS/CM AT 25°C>, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

MAX

750

760 

760

oan
an

n
0

MAX

  

  

  

  

MIN

7*0

700 

720

850

«PRIL

MIN

  

  

  

  

MAX

  

MAX

680

450

6-.0

470

MIN

  

MAY 

MIN

670

410

610

450

MAX

740

780 

800

on
on
n

JUNE 

MAX

710

520

MIN

740

760 

780

an

KIN

350

490

MAX

890

8BO 

830

JULY

MAX

530

610

MIN

880

870 

870

MIN

490
470

550

MAX MIN MAX NIN

::: ::: ::: :::

AUGUST SEPTEMBER 

MAX MIN MAX MIN

     



STREAKS TRIBUTARY TO LAKE ERIE

04196990 SANDUSKY RIVER AT ST. JOHNS BRIDGE, NEAR MEXICO, OHIO Continued 

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER 

MAX MIN MAX MIN MAX MIN

10.1 8.       2.3

ft " 5

APRIL MAY 

MAX MIN MAX MIN MAX

6.

'"

6 .
'"
«;"

^  
 

8.

a

6.0 7.7

8.2 8.2

B . 3

7.1 8 .0
8.2 7.9

12.2

JUNE 

MIN

7.3

7.7

6.5

JANUARY 

MAX MIN

.8
1.9 .8
1.9 .8

1.9 .8

JULY

MAX MIN

7.5 4.4

5.2 3.6

7.7 6.9
9.3 6.8

4.8 3.6

FEBRUARY MARCH 

MAX MIN MAX MIN

      10.5 9.7

AUGUST SEPTEMBER 

MAX MIN MAX MIN

6.2 5.8

8.8 7.0      



STREAMS TRIBUTARY TO LAKE ERIE

04196990 SANDUSKY RIVER AT ST. JOHNS BRIDGE, NEAR MEXICO, OHIO Continued 

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER 

MAX MIN

  

__ __

APRIL 

MAX MIN

13.0 ir>.o 
13.5 9.5
11.0 10. C 
13.5 10.0

     

__ __

::: :::

 

NOVEMBER 

MAX MIN

  

4.5 .0

3.5

MAY 

MAX MtN

8.5 16.5

5.5 14.5

4.5 14.0

8.5 18.0

8.5 15.5 

B.O 17.0

8.0 14.5 
8.5 16.5

.0 18. C

DECEMB 

MAX

1.5

0.0

JUNE 

MAX

25.0

21.5
21.0

19.0

21.0
22.0

24.0

20.0

ER

MIN

1.0

0.0

MIN

22.0

1B.O

20.0

23.5

19.5

JANUARY FEBRUARY 

MAX MIN MAX MIN

0.0 0.0      

JULY AUGUST 

MAX MIN MAX MIN

24.5 23.0      

23.5 22.5      

23.5 22.0 24.0 22.0

      24.0 23.0 
22.5 21.0 24.5 23.0

25.0 24.0 26.0 24.0 
24.0 22.0 25.5 25.0

24.0 22.5      

MARCH 

MAX MIN

6.0 5.5

9.0 7.0

SEPTEMBER 

MAX MIN

::: :::
 
 

   

20.5 20.0



STREAMS TRIBUTARY TO LAKE ERIE 

04198005 SANDUSKY RIVER BELOW FFEMONT, OHIO

near Fremont, 

DRAINAGE AREA.   1,

Water temperatur 

EXTREMES.   1969-70

pH: Maximum,

Period of record

31, 1968. 
pH (1969-70):

are given for

and 4 miles upstream from Muskellunge Creek. 

264 sq mi.

es: September 1966 to September 1970.

9.1 Oct. 16; minimumj 4.8 Apr. 26.

Maximum, 9.1 Oct. 16, 1969; minimum, 4.8 Apr. 26, 1970.

04198000 Sandusky River near Fremont, Ohio (drainage are
CHEMICAL ANALYSES, WATER YEAR OCTHBER 1169 TO

8ICAR- CAR-

OCT.

23... 1100 86 288 0 191 
NOV.

OfC. 
IB... 1700 600 21* 0 1*6

JAN.

31... 1100 7960 89 0 52 
FEB. 
05... 1025 3600 LIB 0 76 
20... 1150 T60 229 0 1*8 

MAR. 
06... 1300 10600 96 0 59

APR. 
0*... 1300 7840 106 0 65 
18... 1100 5190 194 0 129 

MAY 
12... 1*45 *65 222 0 159 
16... 1*00   138 0 66 

JUNE 
06... 1300 8T2 202 9 107 
20... 1400 2580 129 0 *2 

JULY 
IB... 1700 69 214 11 1*5

AUG. 
01... 1100 3140 112 0 37 
29... 1100 91 190 0 119 

SEPT. 
01... 1600 7* 209 0 126 
30... 1700 180 268 0 208

015- 
SOLVEO 

TOTAL SOLIDS 
PHOS- (RESI- HARD- 

NITRATE PHORUS O(lt AT NESS 
(N03) (PO*) 180 C) (CA.MGI

OCT. 
02... 12 .93 **0 310

NOV. 
05... 5.9 1.6 618 456 

DEC. 
IB... 15 .41 *BO 3*0

JAN. 
26... 10 1.2 706 5*2

FEB.

20... 17 .65 480 35*
MAR.

APR. 
0*... 29 .*2 252 170 
18... 23 .5* *0* 291

MAY

16... 25 .»» 278 190
JUNE

20... 31 .3* 22* 176 
JULY 
18... 11 1.2 *52 326 
11... 1* .72 210 138 

AUG.

29... *.2 1.9 *02 267 
SEPT.

a 1,251 sq mi). 
SEPTEMBER 1970 

01 S- 
SOLVEd 

CHLO- FlUO-

36 .6

31 .*

15 .3

20 .3 
27 .*

21 .2

15 .5 
27 .6

28 .* 
15 .5

26 .3 
11 .3

27 .3

8.1 .3 
46 .5

52 .7 
*5 .6

NON- SPEC(- 
CAR- FIC 

BONATE COND- 
HARO- UCTANCE 
NESS (M1CRO-

1*3 651

197 9*0 

164 706

253 1080

166 81*

83 371 
132 620

77 *OL

70 3*7

132 683 
** 319

111 671



STREAMS TRIBUTARY TO LAKE ERIE 

04198005 SANDUSKY RIVER BELOW FREHONT, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C)i WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

MAX 
640 
660

680 

700

750

740 
730 
750
760

670

  

880 
880

890 
9ZO
930 
940

APRIL

MAX 
640

420

580 
580

680 
660

630

580

460 
440 
540 
540

*10 
410
460

MIN MAX MIN MAX MIN 
610               
6^0              

MAX MIN MAX MIN MAX MIN

690 810 790 680 660 1000 980 530 480 640 600

720 790 700 700 680

510 490 750 740

850 530 490 800 770 
850 570 530 810 800

880 680 570 820 BIO

910       870 850 
900       860 850

MAY JUNE

MIN MAX MIN MAX MIN

360 510 430 580 400

600 610 510 660 600

310 600 580 750 420 
250 620 600 480 450

370 670 600 580 560

...  . ... ... »  

Too Io30 l°°0 ITo wS "SI

060 1010 690 680 600 550 
010 500       620 560

350 330    - - 630 580

JULY AUGUST SEPTEMBER 

MAX MIN MAX MIN MAX MIN

790 560 420 380 850 8

6BO 330 610 580 900 8

680 620 600 540 880 8 
650 620 620 600 850 8

80 
10 
90

50

30 

30

50 
00

80 
30 
00

660 640 640 610 890 860 

660 620 630 610 880 840

- 6 ° "- 520 *?S -°° - 3° 330 300 700* llo "- "-



STREAMS TRIBUTARY TO LAKE ERIE

04198005 SANDUSKY RIVER BELOW FREMONT, OHIO Continued 

PH (UNITS>t HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

M»X

7.5
7.8 
8.0 
8.2 
8.4

8.5 
8.6 
9.0 
3.1 
8.3

8.4 

8.5
8.5

9.1
8.4

7.5

7.7 
7.8

7.8

8.0 
8.0 
8.1

8.0

8.1 
8.0 
8.1

8.1

8.1

7.8

7.2 

8.5

OCTOBER 

MIN

.3 

.2 

.5

.h 

.9

.2 

.9 

.8 

.5 

.2

7.3

7.fc 
8.0

7.4

7.5 
7.fc

APRIL

MIN

7.8

7.9
7.8

7.8

7.9 
7.8

8.0 

7.8

7.1

4.8

NOVEMBER DECEMBER JANUARY FEBRUARY 

MAX MIN MAX MIN MAX MIN MAX MIN

7.8 7.8 8.0 7.9       
7.8 T.7 8.1 8.0       .5 
8.1 7.7 8.0 8.0       .7

8.0 7.9 8.0 7.9       .8 
8.1 8.0 8.1 8.0       .7 
8.1 8.0 S.fc 8.0       .6 
8.1 8.0 8.1 8.0       .7 
8.0 7.9 8.1 7.9       .8

7.9 7.7 ---          7.6   

7.9 7.7       7.9 7.8 8.0    
7.9 7.9       7.9 7.8 8.0    
7.9 7.5       8.0 7.8 8.0    
8.1 7.4       8.0 7.9 8.1 8.0 
7.9 7.4       8.0 7.9 8.0 8.0

7.4 7.3       8.1 8.0 8.0 7.9 
7.5 7.3       8.1 7.9 7.9 7.7

7.7 7.4       8.1 8.0 7.4 7.2

            8.0 7.9 7.1 7.0 
            7.9 7.8      

MAY JUNE JULY AUGUST 

MAX MIN MAX MIN MAX MIN MAX 11N

8.0 7.7 7.9 7.7 8.4 8.1 8.6 8.3 
8.0 7.5 7.9 7.4 8.5 8.0 8.6 8.1

7.0 6.9 8.0 7.8 8.0 7.5 8.1 7.7

7.5 5.7       7.7 7.2 7.fc 7.3 

8.0 5.7 8.9 6.8 8.5 7.2 8.6 6.9

MARCH 

MAX MIN

7.5 7.2

7.3 7.2

7.2 7.1 
7.3 7.1 
7.2 7.0 
7.2 7.0 
7.2 7.0

7.3 7.2 
7.4 7.3

7.6 7.5

7.7 7.6 
7.6 7.6

SEPTEMBER 

MAX MIN 

7.7 7.3

7.8 7.3 
7.8 7.4

7.8 7.4

8.9 7.3

8.9 7.3



STREAMS TRIBUTARY TO LAKE ERIE

04198005 SANDUSKY RIVER BELOW FREMONT, OHIO Continued 

DISSOLVES OXYGEN (BO), IN MILLIGRAMS PER LITER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MIN

NOVEMBER OECEMRER JANUARY FEBRUARY

MIN MIN MIN

9.2 5.7                   
 

10.4 8.5                   -
. J C. U

7.0 5.9

8.8 2.2

0.7 L0.3

2.0 
2.3

2.5

3.0

.5 

.9

.7

.1

3.3 
2.4

3.6

3.8

1.9 
1.6

1.5

3.4

APRIL

MAX MIN

11.4 9.2

9.4 8.8

10.9 9.9 
10.8 9.7 
9.9 9.2

9.1 8.3

12.2 9.0

9.2 7.9
9.2 8.2

9.3 B. 3 

7.8 6.8

13.7 6.2

MAY JUNE JULY AUGUST SEPTEMBER 

MAX MIN MAX WIN M6X MIN MAX MIN MAX MIN

8.0 6.8 4.0 2.0 9.4 6.4 9.0 4.8 4.9 1.7

8.6 7.5 5.6 2.6    7.0 2.0 5.8 4.2 1.3

9.3 5.2 5.3 2.9   - 6.2 3.6 6.8 6.2 2.4 
7.0 4.8 7.1 5.0 8.4 4.4 3.1 6.9 4.9 1.5 
7.4 7.1 5.9 2.8 5.6 3.B 0.1 4.7 1.5 1.0

7.B 5.0 8.1 6.6 8.6 5.6 6.8 6.1 7.4 0.3

6.6 5.1 B.2 7.3 7.9 2.1 5.0 .0 4.6 0.8

5.5 4.3 8.3 7.4 5.0 10.1 3.1 .1 2.B 0.2 
5.0 3.7 7.6 6.8 5.0 10.3 3.2 .0 2.6 0.2

5.8 3.6 7.2 5.7 1.9 7.0 B. 7 3. 3 1.4 0.0

9.9 2.7 8.6 1.3 '5.0 2.1 13. B 1.0 9.2 0.0



STREAMS TRIBUTARY TO LAKE ERIE

04198005 SANDUSKY RIVER BELOW FRE1IONT, OHIO Continued 

TEMPERATURE (»C) OF WATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOB 

MAX

e.o
8.0
0.0 
0.0 
0.0

9.5 
1.0 
4.0 
2.0

3.5 
7.5 
2.0 
2.0 
7.5

0.0 
6.5

11. 0 
10.0
13.0

9.0
9.0 
B.5

APRIL

MAX

11.0 
10.5

8.5

8.5 
13.0

= R NQVEMBEK 

MIN MAX MIN

6. 0       
7.0       
6.5 9.5 9.0 
B.O 9.0 9.0 
8.0 9.0 7.0

8.5 8.5 6.5 
B.O 7.0 6.5 
7.5 7.0 6.0 
6.5 7.0 6.0

7.0 9.0 8.0 
7.0 B. 5 7.5 
7.0 7.5 4.5 
6.0 7.5 2.0

5.0 3.0 1.0 
2.0 3.0 1.0 
   5.5 3.0 
   6.5 4.0
   4.0 2.0

   2.0 1.0 
   2.0 1.0 
9.5 1.5 1.0
a. 5 2.0 i.o
9.0 3.0 1.5

9.0 2.5 2.5
8.0      

   9.5

MAY 

MIN MAX

3.5 20.0

8.0 21.0 
8.5 21.0

8.0 18.0

1.0 10.0 19.0 
1.5 10.0 20.0

3.0 11. 0 23.5

3.5 11.5 22.5

0.0 19.0 22.0

1.0

MIN

a.o

5.0 
7.5

7.0

0.5

6.5

DECEM6 

MAX

2.0 
1.0 
1.0

0.5 
1.0 
1.0 
2.0

1.0 
1.0 
1.0 
0.0

0.0 
0.0 
0.0

0.0 
0.5 
0.0 
0.0 
0.0

0.0 
0.5

0.5 
0.5 
0.5

2.0

JUNE

MAX

21.5

23.0 
21.5

21.5

23.0

25.0

ER

MIN

1.0 
0.0 
0.0

0.5 
0.5 
1.0 
1.0

0.0 
0.5 
0.0 
0.0

0.0 
0.0
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0

0.0 
0.0 
0.0

0.0

MIN

15.5

21.0 
20.0

le.o

21.5

22.0

JANUARY 

MAX MIN

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0

0.0 
0.0 
0.5 
0.5

0.5 
0.5
0.5 
0.0
0.0

0.0 
0.0 
0.5 
0.0 
0.5

0.5
0.0

0.5 
0.0 
0.0

0.5 

MAX

26.0 
25.0

24.0

25.0

26.5
25.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0

0.0 
0.0 
0.0

0.0

JULY

MIN

25.0 
23.0

23.0

23.5

25.0 
23.5

FE 

MAX

0.0 
0.0 
0.0 
0.0 
0.0

0.5 
0.5 
0.5 
0.5

0.5 
0.5 
Oi5 
0.5

4.0 
0.5 
1.0 
0.5 
0.5

0.5 
1.0 
1.0 
2.0 
2.5

1.0 
1.0

RUARY 

MIN

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
3.0 
0.0 
0.0 
0.0

0.0 
3.5 
0.5 
0.5 
1.0

0.0
0.5

4.0 0.0

AUGUST

MAX MIN

28.0 
27.0

25.0

25.0

27.0 
26.5

25.0

26.0 
25.5

25.0 
24.0

2i.5

25.0 
25.0

MAX

1.5 
2.0 
2.5 
4.0 
4.5

4.0 
4.5 
4.0 
4.0

3.0 
2.5 
2.5 
2.0

1.5 
2.5 
2.5 
3.5 
4.5

5.0 
5.5 
4.0 
4.0 
4.5

4.0 
3.0

MARCH 

MIN

0.5 
1.0 
2.0 
2.5 
4.0

3.0 
3.5 
3.5
3.0

2.0 
2.0 
1.0
1.0

0.5 
1.0 
1.0 
2.0 
3.0

3.5 
4.0 
3.5 
3.0 
3.0

3.0 
3.0

3.0 2.5 
3.5 2.0 
5.0 3.5

5.5 0.5

SEPTEMBER 

MAX MIN

25.0

21.5

23.0 
23.0

23.5 
24.0

24.0

18. 0

24.0

21.0 
21.0

21.5 
21.0 
21.0 
20.5 
21.0

23.0 
23.0

23.5 

21.5

18.0 
16.5



STREAMS TRIBUTARY TO LAKE ERIE 

04198018 WEST BRANCH HURON RIVER NEAR WILLARD, OHIO

LOCATION. Lat

DRAINAGE AREA. 86 sq mi.

PERIOD OF RECORD. Chemical analyses: December 1968 to September 1970. 
Water temperatures: December 1968 to September 1970.

EXTREMES. Period of record:
Specific conductance (1968-69): Maximum, 1,620 micromhos Apr. 24, 1969; minimum, 140 micrombos July 5, 1969. 
Water temperatures (1968-69): Maximum, 30.0*C June 27, 28, 1969; minimum, freezing point on many days during 
December 1968 to February 1969.

REMARKS. Continuous water-quality operated sin December 1968. Interruptions in the record were due to

DATE

CT. 
04... 
I... 
V. 
6... 
9... 
C. 
2... 
0... 
N. 
5... 
L... 
B. 
0... 
L... 
R. 
1...

R. 
0...

&Y

ULY

UG. 
02... 
L&...

TIME

1330 
1640

1630

t&25

1630
1030

1715
1630

1100

2000 
1900

BICAR-

IHCD3I 
< KG/LI

182
336

79

135

99 
235

263 
80

200

181 
338

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- 
DIS- SOLVED 

SOLVED SOL IDS

(CQ3I 
(MG/L1

7 
0

0

6

0 
0

0
0

5

7 
0

IS04I 
(MG/LI

135
198

191

 

98 
216

226 
99

153

193 
244

(CLI 
( MG/L )

20 
22

25

15 
22

20 
16

19 
18

27

28 
30

IFI 
(MG/LI

.3

.3

.2

.2

.2 

.2

.8 

.3

.3

.3

.2

.2 

.4

.6 

.5

(N03I 
IMG/LI

8.7 
1.9

11

5.9

19 
13

5.3
24

7.7 
11

7.3

1.1 
1.8

4.1 
1.0

180 Cl 
(MG/LI

448

504

276 
562

506
258

432 
394

4«0 
622

508 
694

(CA.MGI 
(MG/LI

301

352

205 
411

392 
164

332 
312

314 
468

318
488

NON- 
C»R-

NESS 
(MG/LI

216

190

124
218

176
98

159
160

196 
206

15S 
211

SPECI 
FIC

COND 
UCTANCE 
(MICRO- 
MHOS 1 (

532 
572

622
484

866

34 
97

56
72

58 
23

699
888

734 
948



STREAMS TRIBUTARY TO LAKE ERIE 

04198018 WEST BRANCH HURON RIVER NEAR WILLARD, OHIO Continued

SPECIFIC CONDUCTANCE (HICROHHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 

OCTOBER NOVEMBER JUNE JULY

'0 SEPTEMBER 1970

AUGUST SEPTEMBER

DAY 
1 
2 
3 
4 
5

6
7 
3 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MAX 
900 
890 
B30 
720 
780

790 
860 
840 
850

890 
910 
920 
920 
930

910 
920 
920 
920 
920

930
930

910

960 
920 
1000 
860 
910 
940

MIN 
B80 
710 
720 
640 
670

740 
780 
BOO 
830

860 
890 
880 
900 
900

900 
900 
910 
910 
910

910
890

890

910 
900 
860 
860 
860 
910

1AX MIN MAX MIN 
40 760       
60 590       
20 600       
30 590       
60 600      

20 660       
30 710       
50 720       
60 730      

90 660       
80 650       
60 640       
70 750    
50 550      

   B40 620 
   850 600 
   770 700

AY

1 
2 
3
4
5

6 
7 
S 
9 

10

2 
3
4 
5

6
7 
8 
9 
0

1 
2 
3
4
5

6
7 
8 
9 
0 
1

OCTOB 

MAX

18.0 
18.5 
19.0

18,0

18.0 
17.0 
18.0 
15.5 
17.0

18.0 
19.0 
71.0 
19.0 
14.0

12.5 
11.5 
11.0 
11.0 
13.0

13.5 
12.0

10.0

10.0 
10.0 
8.0 
8.0 
8.0 
9.0

ER NOVEMBER JUNE 

MIN MAX MIN MAX MIN

7.0 11

5.5 7 

5.5 8

4.0 8
2.0 8.

5 9.5      

5 6.5       

0 6.5      

0 7.0       
5 7.5      

6.0 11.0 5.0       
7.0 10.0 4.0       
7.5 7.5 5.0       
4.0 5.0 2.0       
1.0 8.5 1.5      

1.5             
9.5             
7.5             
9.5             
0.5            

2.0            
8.5            

6.5

8.0 
7.5 
6.0 
4,5 
4.0 
5.5

   _ _

   20.0 18.5 
   21.5 17.5 
   21.5 16.5 
   25.0 18.0 
   28.0 22.0

MAX 
800 
810 
820 
880 
850

830 
840 
840 
8BO

770 
800 
810 
830 
850

880

800

820

8BO 
860 
910

880 
890 
910

600 

10BO

MIN 
760 
780 
780 
B20 
820

790
800 
780 
840

640 
760 
770 
780
BOO

820

750

BOO

840 
840 
B60

860 
B70 
880

540

JULY 

MAX MIN

28.5

23.0 

26.0

23.0 
21.5

23.0 
25.5

28.0 
28. 5

27.0 
26.5 
26.5 
23.5 
22.0

22.0 
23.0 
22.5 
26.0 
27.0

27.5 
26.0 
27.5 
25.5 
26.0 
29.0

23.5

19.0 

18.0

20.0 
19.0

18.0 
19.0

23.0
24.0

21.5 
20.5 
21.0 
22.0 
18.0

15.5 
16.0 
18.5 
20.5 
21.0

22.5 
22.0 
22.5 
23.0 
24.0 
24.0

MAX 
710 
740 
790 
BOO 
850

890 
840 
870 
880 
880

910 
920 
960 
960 
950

970

970

960

910 
920 
920

990 
990 
980

920

MIN 
590 
700 
730 
780 
800

710 
770 
840 
850 
B60

880 
900 
910 
920 
910

920

950

930

870 
910 
890

920 
960 
950

880

AUGUST 

MAX MIN

25.0

23.0 

23.0

25.0 
24.0

25.0 
26.5

26.5 
26.5

26.0 
27.0 
26.0 
28.0 
27.5

26.0 
22.5 
22.0 
23.5 
24.5

25.0 
26.0 
27.0 
26.0 
27.0 
25.5

22.5

18.5 

19.0

13.5 
20.5

19.5
20.0

20.5 
21.5

22.0 
21.5 
20.0 
22.5 
23.0

20. 
18. 
19. 
18. 
18.

19.0 
20.0 
21.0 
22.0 
22.0 
21.0

MAX 
950 
960 
970 
990 
960

960 
960 
940 
930 
970

1040 
900 
890 
860 
860

900

880

750

740 
860

MIN 
920 
920 
910 
960 
940

900 
910 
870 
750 
730

900 
860 
860 
BIO 
810

850 
880 
710

690

660 
640

SEPTEMBER 

MAX MIN

23.0

25.0 

24.0

24.5 
24.5

21.5
21.0

20.0 
24.5

24.0 
23.0 
22.0 
22.0 
22.5

25.0 
25.5 
26.0 
25.5 i

9.0 
0.5 
0.0

9.5 
1.0 
1.5 
0.5

6.0
5.0

7.5 
9.5

0.5 
B.O 
0.0 
8.0 
8.0

1.0 
2.5 
1.5 
2.5

29.5 15.5



STREAMS TRIBUTARY TO LAKE ERIE 

04199100 HURON RIVER BELOW MILAN, OHIO

RAINAGE AREA.  385 sq mi.

1 Milan, and 4.2

970.
70.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS 
SOLVED 

8ICAR- CAR- CHtO- FLUO-

OATE

OCT. 
11... 
29... 

NOV. 
01... 
28... 

DEC. 
10... 
30... 

JAN. 
19... 
29... 

FEB. 
02... 
20... 

MAR. 
07... 
12... 

APR. 
02... 
14... 

MAY 
09...

1300 36 210 
1800 51 254 1

1500 36 262 2 
1200 192 170

1240 238 143 
1800 90 218 1

1310 85 144 
1800 7070 47

1500 1500 112 
1600 360 181

1030 213 174

2000 3540 102 
1800 510 167

1500 94 203

JUNE 
11... 1400

JULY 
08... 
17... 

AUG. 
05... 
31... 

SEPT. 
11... 
23...

OC 
1 
2

NO 
0
2 

OE

JA 
1 
2

FE

MA 
0 
1 

AP 
0

MA 
0

JU 
1

JU 
0 
1 

AU

3
SE 

i

1600 
1120

1700 
1800

1200 
1800

(N03)

2.7 
2.1

... 1.8
12

... 14

7.8 
17

21 
12

... 21 

... 15

... 22 

... 9.9

3.9 
23 

E 
... 13 
... 44 
Y 

4.4 
... 9.1

... 4.3 
T. 
... 4.4 
... 3.0

58 186

37 179 
26 186

25 172

0 158 2T .3 
6 185 32 .3

0 192 28 .2 
8 142 26 .2

0 147 23 .3

4 224 40 .2 
0 45 11 .2

0 108 23 .3 
9 168 32 .3

0 150 28 .4

0 115 21 .2
0 180 28 .1

0 166 29 .4

7 137 35 .3

0 159 35 .2 
0 156 43 .2

0 134 26 .3

20 215 7 185 52 .7 
21 206 10 186 34 .3

OIS- 
SOIVFD NON- SPECI- 

TOTAL SOLIDS CAR- FIC

(P04( 180 Cl

1.4 580

1.2 580 
.38 446

.43 146

.33 318 

.34 4T2

.40 348

.30 296

.56 412

.93 452

.81 428

1.5 568

1.2 500

(CA.MG)

422

430 
312

100

219 
338

229

196

322

302

288

350

357

NESS

137

182 
159

62

127 
174

129

112

155

138

141

165

171

(MICRO- 
MHOS)

855

866 
656

561

243

491 
697

494

480

681

674

646

815

T65



STREAHS TRIBUTARY TO LAKE ERIE 

04199100 HURON RIVER BELOW MILAN, OHIO Continued

SPECIFIC CONDUCTANCE [MICROMHOS/CM AT 25°C)t WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

MAX MIN MAX MIN MAX HIN MAX MIN MAX "UN MAX N

   

APRIL 

MAX MI\

~ ~:

 

   
n: :::

 

 

 

MAX

650 
669

700

690

710 
710 
710

480

510 
560 
600 
623

650
650 
670 
639 
680

11^

500

   I

MAY

MIN

   

6 0 
6 0

6 0

650

670 
690

290

450 
510 
560 
600

620 
650 
650 
660 
650 (

590

460

00 790

JUNE 

AX MIN

>90 650 
740 660 
00 620 
rZO 650

.90 660

560 6*0

i70 660 
.80 670

.40 590

>00 460 
.10 380 
20 400 
70 520

90 450 
10 460 
60 510 
90 560 
10 590

70 480

10 430

  

JULY 

MAX

680 
690 
630 
550

640

630

680 
640

730

740 
700
680 
590

630 
600 
460 
630 
690

700

690

        

AUGUST 

MIN M X MIN

660 4 0 330 
680 5 0 420 
540 5 0 520 
350 5 0 410

350      

600      

640       
400      

580       
700      

670       
510       
490       
430      

430   
450      

620 

590      

390      

70 670

SEPTEMBER 

«X MIN

::: :::
...
370 860

370 850 
360 850 
360 850
360 840 
S40 830

350 840 
340 770
rso 740
120 760

r70 730 
r70 730 
90 760 
10 790 
!20 810

20 770

r60 730



DECEMBER 

MAX HIN

STREAMS TRIBUTARY TO LAKE ERIE 

04199100 HURON RIVER BELOW MILAN, OHIO ContInued

PH (UNITS), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

JUNE JULY SEPTEMBER

MAX MIN

  
  
  
   -_
 
7.7
7.4

7.5
7.6
7.3
7.4
7.6

7.5
7.4
7.5
7.2
7.3

7.3
7.3

7.4
7.4

7.5

7.5
7.4

     
_     
     

   8.1
   8.3

   8.3 
   8.3
6.9 8.4
6.9 3.6

7.2   
7.2   
7.0    
7.0   
7.1

7.!
7.0 7.5
.9 7.3
.7 7.3
.8 7.3

-8 7.5
.6 7.4

7.0 7.7
6.9 7.8

7.2 7.6

7.2 7.5

7.2 7.1

         7.<
         7.
         7.

8.0       8.
8.1       8.

8. 1       8. 
8.1       8. 
7.9       8.
8.1       8.
8.3       7.

__ __ __ 8 _

         8.

         8.
         8.
         8.

__ __ __ Sf

7.1    -   8.
6.7       8,
6.8          8.
6.9       8.

6.9       7.
7.2 7.3 6.8 8.

7.4 6.8 5.1 8.
7.3 7.7 6.8 8.

7.4 7.8 7.5 8.

) 7.3 7.6 7.
) 7.* 7.8 7.

7.* 7.7 7.
7.8      
7.6      

7.7       
8.3       
8.7      
7. 7      
7. 5   

7.7   
7.9   

8.0      
8.2 8.6 8.
8.1 8.7 8.

8.0 8.7 8.
7.9 8.5 8.
8.0 8.5 a.
8.1 8.6 8.
7.8 8.5 8.

7.7 8.3 8.
7.6 8.3 8.

7.9 8.6 8.
8.1 8.7 a.

8.0 8.8 8. 
8.3 8. a 8.
8.2 8.8 8. 
7.5 8.7 8.

7.2 a. 7 a.

> 8.
8.

> 8.
8.
8.

8. 
8. 
8.
8.
8.

8.
8.
8.
8.
8.

8.
8.
8.
8.
8.

8.
7.

8.
8.

7.
8.
8. 
8.
8.

8
8
8
8
8

8 
8 
8
8
8

8
8
8
8
8

8
8

8

   8.9

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

SEPTEMBER SEPTEMBER SEPTEMBER SEPTEMBER

DAY MAX M1N DAY MAX HIN DAY MAX MIN DAY MAX MIN



STREAMS TRIBUTARY TO LAKE ERIE 

04199100 HURON RIVER BELOW MILAN, OHIO Continued

TEMPERATURE (°C> OF WATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY 

M4X WIN MAX MIN MAX WIN MAX MIN MAX MIN

             

 

::: HI
   

Hi in

 

APRIL

M4X MIN

   

__ __

III IT

:ii iii

   

in iii

 

 

I
in

 

A

^*

      I ,

   0.

   0.

   0.

   0.

   0.
   0.

0.5   

0.0   

0.0    
0.0   

0.0    
0.0   

0.5   

0.0    
0 . 0   

0.0   
0.0   

 

 

Ill
~

HI

 

MAY JUNE JULY 

MAX MIN MAX MIN MAX MIN

_-

16.5

16 0

18.0 
20.0 
20.0

20.5 
20.5 
20.0

18.5

21.0

22.0 
23.5 
24.0 
22.5

20.0 
19.0

23.0 
23.0

   23.5 22.5 28.0

15.0 19.0 17.5 27.0

14.0 2\.5 20.5 25.0 
15.0 26.0 20.5 24.0

19.0 26.0 24.0 25.5 
16.0 25.0 24.0 26.5

19.5 22.5 21.0 25.5

19.5 21.0 16.5 24.0 
20.0 20.0 16.0 23.5 
21.5 22.0 16.0 23.0 
20.0 23.5 22.0 25.5

17.5 21.0 19.5 28.0

19.0       23.5 
21.0       26.5

26.5

25.5

23.5 
22.5

23.0 
24.5

23.5

22.0 
21.5 
21.5 
22.0

26.0 
23.0 
23.0 
23.5

  

  

Ill

III

  

  

  

  

._

  

III

  

AUGUST 

MAX MIN

28.5

26.5

25.0 
25.5

26.5 
27.0

27.5

27.0 
26.0 
25.0 
27.0

27.0 
26.5 
27.0 
26.0

26.0

24.5

24.0 
24.0

24.5
25.0

26.0

26.0 
25.0 
24.5 
24.0

25.0 
25.5 
25.0 
?5.0

  

  

3.0 
3.0 
3.0 
3.0

2.0 
2.5 
2.5 
2.5 
2.5

3.5
5.0 
6.5 
6.0 
7.0

7.5

  

SEPT 

MAX

25.0

25.5

25.0 
25.0

23.5
23.0

23.0
22.0 

23.0

24.0 
24.0 
24.5 
25.0

21.5 
18.5 
16.5

7

EMBE

M

24 
23

23

24 
24 
24

22 
22 
21 
21

21
22 
21 
21

22 
23 
23 
24

21
18 
16 
16



Xao STREAMS TRIBUTARY TO LAKE ERIE

04199500 VERMILION RIVER NEAR VERMILION, OHIO 

LOCATION. Lat 41 P22'55", long 82*19'01", In T.6 N., R.19 W., Loraln County, water-quality recorder at bridge on

from mouth. 

DRAINAGE AREA. 262 sq ml.

PERIOD OF RECORD. Chemical analyses: February 1969 to September 1970. 
Water temperatures: February 1969 to September 1970. 
Sediment records: October 1969 to September 1970 (partial-record).

REMARKS. Continuous water-quality recorder operated since February 1969. Interruptions In the record were due to

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS-
SOLVFO

BICAR- C»R- CHLO- FLUCI- 
OIS- 80HATE BONATE SULFATE RIOE RIOF 

TIME CHARGE (HC03I (C03) < S04) <CL) (F)

OCT.
23... 1*25 15 202 0 133 30 

DEC.
0*... 1015 90 197 0 181 24 .3 

MAR.
11... 1600 180 135 0 123 22 .2
23... 1510 300 1*1 6 1*2 34 .2 

APR.
23... 1530 278 124 0 90 16 .Z 

JUNE
11... 15*5 *8 157 0 95 22 .2
23... 1000 162 128 0 7) 18 .2 

JULY
29... 1520 1* 20* 0 119 33 .2

DIS- 
SOLVFO 
SOLIDS
(RESI- HARD- 
DUE AT NESS 
180 C) (CA.MG)

7.0

11
8.1

10

6.5
20

1.7

4*0 

392

300

296

HOH- 
CAR- 

BCINATF 
HARD 

NESS

SPECI 
FIC

COND 

UCTANCE 
<MICRCI-
1HOS)

652

631

8.1 

7.8

7.1

7.6



STREAMS TRIBUTARY TO LAKE ERIE

04199500 VERMILION RIVER NEAR VERMILION, OHIO Continued

SPECIFIC CONDUCTANCE (HICROHHDS/CH AT 25°C), HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY

MAX MIN

El ~:

           

     

::: z:

APRIL 

MAX MIN

  

  

 

  

  

  

     

430 380 
380 300

450 420

   470

MAX MIN

     

   ZI

::: z:

MAY 

MAX MIN

     

  

  

  

   -1

  

z: z:
z: z:

 
 

MAX

660

630 
610 
530 
500

520 
490 
430 
500 
520

550 
570 
600 
6LO

730 
630

630
700

700 
B40 
310 
710 
690 
730

340

JUNE 

MAX

  

  

  

490 
510 
520 
530 
520

570 
420 
450 
450 
430

440 
450

460
510

510

550

MIN

620

600 
530 
490 
490

490 
470

480 
500

550 
550 
570
580

610 
620

640 
650

660 
TOO 
690 
670 
660 
670

470

MIN

  

  

490 
490 
510 
520 
510

420 
380 
380 
360 
400

420 
410

440 
430

450

540

MAX 
730 
740 
770 
720

310 
870 
360 
800

300 
760

830 
850

840 
900 
940
860

850
910

930 
830

850 
BIO 
770 
660 
230 
340

940

JULY

MAX 
550 
550 
570 
600 
590

590 
590 
590 
600
400

400 
530 
550 
560 
590

600 
620 
630 
640 
630

630 
651

650 
660

660

640

MIN 
690 
680 
670 
680

690 
810 
790 
730

730 
730

740 
730

740 
840 
760 
770

700 
770

750 
740

810 
770 
660 
260 
260 
280

260

MIN 
530 
540 
550 
570 
550

560 
530 
570 
370 
360

400 
480 
520 
530 
560

590 
600 
610 
620 
570

600 
620

630 
640

620 

650

570

MAX

430 
4 .0 
540

5LO 
550 
550 
540

400 
440

520 
510

590 
550 
550 
590

600 
570

560 
590

600 
570 
570

600

AUGUST

AX
80 
40 
20 
20 
50

60 
60 
60 
40 
30

30 
20 
00

  

  

MIN

370 
390 
410

480 
500 
430 
390

380 
400

490 
490

510 
530 
520 
550 
550

560 
550

550 
550

560 
560 
560

340

MIN
640 
560 
560 
570 
620

620 
630 
620 
460 
450

470 
460 
430

  

  

MAX

560 
580 
620

410 
440 
460 
480

510 
540

560
580

580 
590 
650 
670 
650

620 
600

630 
640

560 
550

MIN

560 
560 
490

370 
410 
440 
460

480 
500

550 
560

570 
580 
560 
620 
610

590 
580 
590 
590 
520

540 
520

670 360

SEPTEMBER 

MAX MIN

700 540 
680 410

530 500 
720 510 
870 690

690 640 
690 470 
720 460 
730 670 
700 670

710 640 
&40 590

650 
680

630 

690

700

580 
580

560

560 
590 
510



STREAMS TRIBUTARY TO LAKE ERIE 

04199500 VERMILION RIVER NEAR VERMILION, OHIO Continued

TEMPERATURE (°C) OF HATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY

1
2 
3 
4
5

6
r
8 
9

10

11
12 
13 
1* 
15

16 
17
18 
19
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

MONT" 

DAY

1 
1 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
2* 
25

26 
27 
28 
29 
30 
31

MONTH 

DATE

OCT 31...... 
DEC 11...... 
JAN 20, 1970 
MAR 23......

OCTOBER NOVEMBER DECEMBER 

MAX MIN KAX MIN MAX MIN

            0.0

            0.0 
         0.0 

            0.5 
            0.5 

         0.5

            1.0 
            0.5 
            0.0 
            0.0

            0.0 
            0.0 
            0.0

            1.0 
            0.0 
            0.5 
            1.0 

         1.5

            0.0 
            2.0 
            1.5

         0.5 

            2.0

APRIL MAV JUNE 

MAX MIN MAX MIN MAX

  

___ __ __

        

            29.0

   - - -

            26 .5

         22.5

         25.5

            21.5
            23.0 

      23.0

      2,.5

0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0

0.0 

0.0

MIN

 

_

 

26.0

24.0

18.5

21.5

19.0 
19.5

24.0

JANUARY 

MAX MIN

1.0 0.0 
0.5 0.0 
3.5 0.0 
3.5 0.0

1.0

1.0' 
1.0' 
1.0'

0.5 
0.0 
2.5 
2.0 
1.5

0.0 
0.0 
1.0 
2.0 
1.5

2.0 
1.5 
1.5 
1.0 
0.5

0.0 
0.0 
0.0

0.5 

3.5

JULY 

MAX

30.0 
31.0 
30.0

28.5 
28.5 
24.0 
24.0 
22.5

25.0

29.0

24.5

28.5

30.0 
30.5

27.5 
29.5

0.0

0.5 
0.5 
0.5

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
1.0

0.5 
1.0 
0.5 
0.5 
0.0

0.0 
0.0 
0.0

0.0 

0.0

MIN

26.0 
27.0 
26.0

21.5 
21.5 
21.0 
21.5 
20.5

21.0

21.5

19.0

23.0

23.0 
26.0

25.0 
23.5

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969

SUSPENDED 
CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
TIME (CFS) (MG/L) (TONS/DAY) DATE TIME

1250 14 2 .08 
1230 3*0 32 29 
1220 120 33 U 
1510 300 22 IB

JUL 
AUG 
AUG 
SEP

14...... 
11...... 
17...... 
4......

1410 
1515 
1455 
1040

FEBRUARY 

MAX MIN

1.0 0.0 
1.0 0.0 
1.0 0.0 
2.0 0.5

1.0

0.5 
0.5 
0.0

0.5 
1.0 
1.5 
2.0 
1.0

1.0 
2.0 
0.5 
1.0 
1.5

1.0 
1.0 
1.0 
1.5 
1.0

1.5
0.5 
1.5

0.0

0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.5 
0.0

0.0 
0.0 
0.0 
0.0 
0.5

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0

2.0 0.0

AUGUST 

MAX MIN

31.0 25.0 
30.5 24.0 
29.0 23.5

26.5 
25.5 
27.0 
2B.O 
29.0

27.0

28.0

22.5

29.0

30.5 
29.5

29.5 
18.0

15.0 
13.0 
14.0 
17.0 
17.0

14.0

8.5

7.5

15.0

1B.O 
19.0

16.5 
B.5

TO SEPTEMBER 1970

CONCEN- 
DISCHARGE TRATION

24 
5.8 
3.4 
.08

4 
10 
44 
32 
13

MARCH 

MAX MIN

1.0 0.0 
1.5 0.0 
3.5 1.0
4.0 3.0

3.5 2.5

4.0 2.5 
4.0 1.5 
2.5 1.0

3.0 1.0

SEPTEMBER 

MAX MIN

17.0 6.0 
22.5 8. 0 
25.0 5.5

25.5 
28.0 
26.0 
27.5 
26.5

25.0

22.5 
25.0

27.0

30.5

~

13.5 
13.5 
6.5
8.0 
6.0

13.5

20.0 
18.5

21.0

21.0 
21.5

 :

SUSPENDED 
SEDIMENT 
DISCHARGE

.39 

.65 

.69 

.29 
0



STREAMS TRIBUTARY TO LAKE ERIE 

04199900 EAST BRANCH BLACK RIVER AT GRAFTON, OHIO

LOCATION.-

River. 

DRAINAGE AREA.   170 sq mi.

specif 

DATE

OCT.
02...

NOV.
10...
21...

DEC.
11...

JAN.

29...
FEB.
03...

MAR.
09...
IB...

APR.
03...
15...

MAY
08...
1*...

JUNE

11...
JULY
01...
29...

AUG.
05...
13...

SEPT.
02...
28...

8ICAR-

1330

09*5
1030

1*30

1100

1100

1700
1430

1530
1*30

1530

0800

1700
1125

1700
1100

1600
1500

180

188
116

8*

49

70

113
16*

72
159

88

179
2?2

236
212

231
103

CAR-

6

*
0

0

0

0

0
7

0
0

0

0
0

0
0

0
0

SPECIFIC CONDUCTANCE

DAY

2
3

5

6

8
q

10

11
12
n

15

if>
17
18
19
20

21
22
23
2*
25

26
27
28
29
30
31

MONTH

nCTo

MAX

900
890

960 

950

10*0 
1000

910

90T

BRO
910
9*0
960
990

020
050
060
070
130

180
210
250

1290
1270

1290

JER

MIN

850
850

870 

890

1000

880

880

860
880
910
9*0
950

990
020
0*0
030
070

130
180
230

230

177

238
14*

123

69

92

133
170

87
160

75

123
165

172
157

1*2
102

DIS 
SOLVED 

CHLD- FLUO-

CCL) IF) CND3)

83

17*
5*

44

2*

28

35
52

29
*6

21

38
6*

8*
72

82
40

.3 12

.3 .8

.3 1.6

.2 9.3

.2 12

.2 T.2

.3 13

.1 15

.1 8.1

.2 13

.1 8.1

.2 16

.2 3.5

.2 1. 8

.* 11

.2 13

.3 3.9

1.0 5.2
.3 1.7

.2 1.6

.3 1.5

.2 1.*

.8 11

(MICROMHQS/CM AT 25°CI, HATER YEAR

NOVEMBER

MAX

12*0
1203

1113 

1160

1230

1290

1060

1000
980
960
880
680

560
580
630
690

750
780
780

  

MIN

1200
10*0

1060

1080

1000

970
950
880
610
600

510
550
580
630

690

T70

  

DECEM

MAX

790
790

850

810

570

610
660
680
720
760

790
800
820
8*0

850

890
890

900

DIS 
SOLVED 
SOLIDS 
IRESI- HARD- 

180 Cl (CA.MG1

558
81*

828
422

3**

702
202

258
466

50*

256

*70
232

292
456

406

580

OCTOBER 1969

iEtt JANUARY

MIN MAX

780 900
780 900

550 990

560 990
610 010
660 010
680 000
720 980

790 060

800 100
820 090

830 10*0

870 870
880 760

890 310

MIN

890
890

8*0

980

980
990
1000
970
960

1030

1090
1040

990

760
250

280

360
50*

46S
270

230

*14
120

158
296

328

15*

315
1*7

171
284

25*

35*

NON- SPECt- 
CAR- FIC 

80NATE COND-

NESS (MICRO- 
(MG/L1 MHOS)

202
281

307
175

161

257
80

100
171

18?

95

146
75

86
121

107

160

873
1250

1320
669

550

1060
330

417
722

754

411

755
382

426
690

605

899

PH 

(UNITS)

 
 

 
 

 

   
 

 
 

 
 

7.8
7.8

8.4
7.2

7.2
8.5

8.0
8.2

7.6
8.0

7.6
8.0

TO SEPTEMBER 1970

FEf

MAX

*50
**0

530

670

700
700
700
690
690

7*0

710
690

700

740
  
  
  

RUARY

MIN

420
390

*70

*80

620

6*0
680
650
6*D
680

690

680
680

680
700
720
  
  
  

310

MAX

750
720

520

610 
610

  
  
  

  

__
  
  
  
  

  
  
  
  
  

  
  
  
  
  
  

  

MARCH

MIN

720
550

*7t>

530 
580

  
  
  

  

__
  
  
  
  

  
  
  
  
  

  
  
  
  
  -
  

  



STREAMS TRIBUTARY TO LAKE ERIE 

04199900 EAST BRANCH BLACK RIVER AT GRAFTON, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25<>C), 

APRIL MAY JUNE

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

JULY AUGUST SEPTEMBER

M»X

   

z:
 
 

 

 

:::

OCTOB 

MAX

5.5
6.5 
8.5 
8.5 
7.5

7.3 
6.5

4.5 
4.5

5.5 
6.0 
6.5 
7.0
4.0

2.5
2.0

0.0 
1.5

1.5
1.0 
9.5 
6.5 
7.5

8.0 
8.0 
7.0 
6.5 
6. 3 
6.5

MIN MAX

_ 

   740

   420

450
480
55T

590

65 J

   410

   500

TEMPERATURE ( 

R NQVE 

MIN MAX

5.0 S.5 
6.5 8.5 
7.0 8.0 
6.0 7.0

6.0 7.0 
5.5 7.0

3.0 7.5
3.0 8.0

4.0 8.5 
5.5 8.5 
5.5 7.0 
4.0 6.0 
2.0 4.0

2.0 2.5 
0.0 3.0 
8.5 5.0 
9.5 6.0 
0.0 4.3

0.5 2.3 
0.5 1.3 
6.5 1.5 
5.0 2.3 
6.0 2.5

6.5 2.5
7.0 2.5 
6.3 2.5 
5.0 2.0 
4.3 1.0 
5.0   

MIN

  

720

380

390

560

380

450

°C) OF 

MBER

7.0 
8.0 
7.0 
6.5

6.0 
6.0

7.0 
7.5

7.5 
7.0 
6.0 
4.0 
2.0

1.5
1.5 
3.0 
4.0 
2.5

1.5
0.5 
1.0 
1.0
1.0

1.5 
1.5 
2.0 
1.0 
0.5

MAX

680

700

700
690

680

860

480

530

MIN

570

70

80

50

340

360

WATER. WATER YEAR 

OECFMBER 

MAX MIN

0.0 
0.0 
0.0 
0.0

0.0 
0.0

0.0 
0.0

0.0 
0.5 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0

0.0 
0.0

0.0 
0.0 
3.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0

MAX

 

MIN

 

MAX MIN

OCTOBER 1969 TO SEPTEMBER 1970 

JANUARY FEBRUARY 

MAX MIN MAX MIN

J.O 
0.0 
0.0 
0.0

0.0 
0.0

0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0
0.0

0.0 
0.0 
0.0 
0.0 
0.3

0.0
0.0 
0.0 
0.0
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0

0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0

0.0 O.J
0.0 3.0
o.o o.o
0.0 0.0

0.0 0.0 
0.0 J.O

0.0 0.0
0.0 0.0

0.0 J.O 
0.0 0.0 
0.0 0.0 
0.0 3.0
3.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 3.0

0.0 0.0 
0.0 3.3 
0.0 J.O 
0.0 0.1 
0.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0

 

MAX MIN

MARCH 

MAX MIN

0.0 0.0

3.0 0.0 
3.0 0.0

3.0 0.0 
2.5 0.0 
3.0 0.0 
3.0 0.0
2.0 0.5

  



STREAMS TRIBUTARY TO LAKE ERIE 

04200400 WEST BRANCH BLACK RIVER NEAR ELYRIA, OHIO

DRAINAGE AREA. 170 sq mi.

PERIOD OF RECORD. Chemical analyses: March 1969 to September 1970. 
Water temperatures: March 1969 to September 1970.

EXTREMES. Period of record:
Specific conductance (March to September 1969): Maximum, 825 mlcromhos Mar. 22, 25, 1969; minimum, 200 micro- 
mhos May 19, 20, 1969. 

Water temperatures (March to September 1969): Maximum, 27.0*C on several days during July and August 1969;

OCT.
02...

NOV.
07...
21...

DEC.

13...
JAN.

APR.

MAY
07...

AUG.

23...
SEPT.
04...
27...

1900

1700
1400

1600

1100

1200
1700

CHEMICAL ANALYSES, MATER

BICAR- CAR-

118 0 89

186 0 157
104 0 97

219 0 150

222 0 153

243 0 127

CHLO-

28

38
20

28

42

44

YEAR OCTOBER 1969 TO SEPTEMBER 1970

DH- 
01 S- SOLVED
SOLVED SOLIDS

IF) INQ3I 180 C)

.3 10 304

.3 9.4 480

.3 19 316

.3 4.6 462

.4 5.1 464

.7 13 470

.4 12 298

ICA.MG)

185

308
196

300

330

360

186

NON- SPECI-
CAR-

NESS

88

155
111

165

150

178

83

FIC
CONO-

(MICRO-

485 7.1

708 7.5
454 8.2

665 7.2

712 7.J

719 7.0

450 7.3



STREAMS TRIBUTARY TO LAKE ERIE 

04200400 WEST BRANCH BLACK RIVER NEAR ELYRIA, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C>, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER MARCH JUNE JULY AUGUST SEPTEMBER 

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

2 66O 480             
3 640 470    -     

10 610 580       540 510

3 650 630       580 560 
4 640 630       580 550

7             660 510 
B             550 500

1       750 60 450 410

ONTH             660 240

510 490 640 610 750 730

590 550 llo 7\0 750 740

630 600 730 710 740 700

580 540 740 730 650 620

tr» as 73o- ,20- ~  

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER MARCH JUNE JULY AUGUST 

V MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

9.5

9.0

7.5
7.0

5.5

6   
7   

8.0             26.5 24.0 22.5 21.5

B.O       18.0 17.0 23.0 22.5 21.0 20.0

7.0       20.0 18.0 26.0 21.5 20.5 19.0

5.5       25.0 23.0 22.5 22.0 22.0 20.5 
5.5       24.0 23.0 25.5 22.5 23.0 21.0

         24.0 22.5 27.0 24.0 25.0 21.0

1       6.0 5.0 20.5 18.0 23.0 20.5 23.0 22.0

      5.0 4.0 23.0 20.5 26.5 22.5 24.5 21.0

[       6.5 4.5       23.5 21.5 24.5 22.5

SEPTEMBER 

MAX MIN

23.0 21.0

23.0 21.5

24.0 22.0

23.0 20.0 
21.5 20.0

23.5 20.0 

22.5 19.5

23.5 20.5



STREAMS TRIBUTARY TO LAKE ERIE 

04200500 BLACK RIVEH AT ELVRIA, OHIO

LOCATION.  Lat

DRAINAGE AREA.-

PERIOD OF RECOB 
Water tempera

EXTREMES.   1969 
Specific co

Water tempe 
during wi

REMARKS.   Sampl

-396 sq

-70:

nter pe

DATE

OCT. 
01... 
18... 
24... 
30... 

NOV. 
02... 
10... 
20...

QEC. 
01... 
14... 
25... 

JAN. 
08... 
22... 
27... 
27... 

FEB. 
01... 
05... 
22... 
24... 

MAR. 
05... 
06... 
23... 
28... 

APR. 
08... 
12... 
21... 
21... 

MAY 
03...

21... 
28... 

JUNE 
02.. . 
12... 
18.. . 
24... 

JULY 
12... 
17... 
22... 
30... 

AUG. 
02... 
12... 
14... 
31... 

SEPT. 
01... 
08... 
16... 
16...

.1.
October

(1962-68 
riods.

CH

TIME

1400 
0800 
1*00 
1245

0800 
1400 
0900

0900 
0900 
0800

1300 
1000 
13DO 
1600

0900 
1100 
0900 
1300

1500 
1300 
1245 
0900

1600 
0900 
1000 
1230

0900

1100 
1500

0900 
1030 
1100 
1215

0900 
150D 
1300 
1500

0900 
1250 
1100 
1215

1000 
1100 
1800 
1830

1962 to September

, 1969-70): llaxii

CHARGE (FE)

A30 
18 
27 
27 380

1S4 
58 

A1680

A95 
480 

76

ABO 
208 
152 41D 
160

1250 
656 
123 
154 250

3730 
2700 

572 260 
462

300 
124 

1500 
1440 280

108

184 540 
342

A62 
A45 
594 
1T3 510

101 
28 

A38 240 
31

68 
15 170 

A 12 
9.8

6.9 
6.9 

26 
26 290

1970.

ram, 28.0°C Aug. 6, 8-10, 1961

MAN- 8ICAR-

(MN) (HC03)

119 
117 
66 

790

124 
76 
96 

1000

120 
76 

164

168 
118 

170 
  44

44 
80

120 

125

80 
102

131 
122

80

132

130 
  100

100 
90 
86 

90

127 
125

130 
144

78 
160 

87 
122

  41
  0 

2 
290

CAR-

(C03)

0 
0 
0

0 
0 
0

0 
0 
0

0 
0

D

0 
0

c

0

0 
0

0

0

0 
0 
0

0 
0

0 

0

0 
0

0
0 
0

3; minii

(S04)

107 
227 
267

230 
163
100

136 
99 

177

219 
208

50

53 
108

183

153

195 
160

138

81

72 
174 
70

103 
180

175 

169

216
240

288 
252 
265

cum, freezii

CHLO-

(CLI

86 
112 
92

115
81 
38

52 
33 
76

90 
IDO

20

18 
47

61

43

43 
34

41

28

29 
69 
21

69 
122

10* 

106

266
3B4

272 
194 
194

ig point on many days

DIS 

SOLVED 
FLUO- 

RIOE 
(F)

.4 

.7 
1.4

.8 

.4 

.3

.4 

.4 

.4

.5 

.4

.3

.2 

.4 

.3

.3 

.3

.3

.3 

.3 

.3

.4 

.5

.3

.3

.4 

.3

.5 

.5

.6

.6

.6 

.5

.2 

.4 

.5

A DAILY MEAN DISCHARGE.



STREAMS TRIBUTARY TO LAKE ERIE 

04200500 BLACK RIVER AT ELYRIA, OHIO Continued

CHEMICAL ANALYSESt HATER YEAR OCTOBER 1069 TO SEPTEMBER 1970

T.

8...

V.

0... 
0...

C.

4... 
5...
N. 
8. .   
2...

7... 
B.

2...

R. 

3...
8... 
R. 
8 ... 
2... 
1...

3...
0...

8... 

NE 
2...

8...

LY 
2... 
7...

G. 
2...

4.. .

PT. 

8. .  
6. ..

(N03I

14 
36

18 
71 
15

15
20

22 
38

14

24 
25

28 
19

12

15 
16 
7.2

16 
22

14

22

22 
33

73

120

123
90
92

TOTAL 
PHOS-

(P04I

1.0 
.45

.26 

.41

.50

.50 

.62

.45 

.40

.43

.45 
1.3

1.4 
.28

.34 
1.7 
.29

.50 

.54

.25 

.34

.38

1.0 
1.5

.88

.38

.70

DIS 

SOLVED 
SOLIDS 
(RESI-

1BO C)

352 
678

652
540 
328

320 
580

626 
668

176

338 
472

436 
248

288 
438
388

408 
522

280 

246

238

416 
628

602

846

1006

HARD-

(C4.MGI

200
308

318 
310
200

188 
322

368 
384

102

210 
282

280 
156

180 
261 
239

249 
298

161 

160

134

198 
258

275

305

328

NON- 
CAR 

BONATE

NESS

102 
212

216 
248 
122

126 
187

230 
287

66

145 
179

177 
100

113 
153 
139

141 
172

79 

78

64

94 
155

211

233

294

SPECI 

FIC
CONO-

(MICRO-

531 
1090
988

1090 
825 
507

467 
889

972 
1040

218

542 
729

726 
397

450 
655 
571

632 
836

436 

425

395

666 
1040

909

1590

1680 
1320

DIS-

OXYGEN

e.c
6.6

6.7 
7.9

7.1
7.2

7.1 
6.6

7.5

7.7 
8.2

7.0 
7.9 

12.4
8.0

7.6 
7.7 
7.6

7.1 
6.9

7.5 

7.9

7.S

7.9 
6.7

7.6

6.4

6.1
5.0
4.6

PER 
CENT

ATION

:I

"

 

93

~



STREAMS TRIBUTARY TO LAKE EHIE

04200500 BLACK RIVEH AT ELYRIA, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°O), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST

1.....
2..... 
3..... 
4..... 
5.....

6..... 
7..... 
8.....

lol'.r."

11..... 
12.....

15.....

16..... 
17..... 
18..... 
It.....
20.....

21..... 
22.....

25.....

26..... 
27.....
28.....

31.....

AVERAGE

DAY

i
2
3

5

t 
7 
8 
9 
10

11 
2
3 
4 
5

6
7 
8 
9 
0

1 
2
3 
4 
5

6
7 
8 
9 
0 
1

AVG 

DATE

OCT a,
OCT 30.'. 
OCT 31.. 
NOV 24.. 
NOV 28..

JAN 20, 
JAN 27.. 
FEB 24.. 
MAR 23..

531 
540

541

698

787 
789

789 
7*1

972 

1080

1080

1000 
1000

1020

1030 
1070 
1010

1080

887

OCT

20.0 
19.0 
19.0 
19.0 
19.0

19.0 
19.0 
19.0 
18.0 
1B.O

18.0 
18.0 
16.0 
16.0 
16.0

16.0 
15.0 
15.0 
14.0 
14.0

13.0 
13.0 
13.0 
13.0 
12.0

12.0 
12.0 
12.0 
12.0 
12.0 
12.0

1969 

1970

1080 
1090

841

833 

835

513 

518

665

662 
663

668 876

886 883

475 1010 

621 1010

650 1000

875 218

873 

737 724

TEMPERATURE t°C 

NOV DEC

12.0 7.0 
12.0 6.0 
12.0 6.0 
12.0 6.0 
11.0 5.0

11.0 5.0 
11.0 5.0 
11.0 5.0 
11.0 5.0 
10.0 5.0

10.0 5.0 
10.0 5.0 
10.0 5.0 
9.0 5.0 
9.0 5.0

9.0 5.0 
7.0 5.0 
7.0 4.0 
6.0 4.0 
6.0 4.0

5.0 4.0 
5.0 4.0 
5.0 4.0 
5.0 4.0 
8.0 4.0

8.0 4.0 
8.0 4.0 
7.0 4.0 
7.0 4.0 
7.0 4.0 

4.0

SUSPENDED

01 
TIME

1340 
1245 
435 
040 
245

550 
300 
300 
245

542

540

840 588

) OF WATER, WATER 

JAN FEB

.0 1.0 

.0 1.0 

.0 1.0 

.0 1.0 

.0 1.0

.0 1.0 

.0 1.0 

.0 1.0 

.0 1.0 

.0 1.0

.0 1.0 

.0 1.0 

.0 1.0 

.0 1.0 

.0 1.0

.0 1.0 

.0 1.0 

.0 

.0 

.0 4.0

.0 4.0 

.0 4.0 

.0 6.0 

.0 6.0 

.0 6.0

.0 6.0 

.0 6.0 

.0 6.0 

.0 

.0 

.0

-SEDIMENT DISCHARGE 

CONCEN-

<CFSI IMG/LI

52 13 
27 16 
25 13 

357 42 
144 19

121 19 
152 17 
156 R 
572 30

723 459
82? 788

573 557 615 557

YEAR OCTOBER 1969 TO SEPTEMBER 

MAR APR MAY JUN

8.0 14.0 20.0 22.0 
8.0 14.0 20.0 22.0 
0.0 14.0 22.0 22.0 
0.0 14.0 22.0 22.0 
0.0 14.0 22.0 22.0

2.0 14.0 22.0 22.0 
2.0 14.0 22.0 22.0 
2.0 14.0 22.0 22.0 
2.0 14.0 22.0 22.0 
3.0 16.0 22.0 22.0

3.0 16.0 22.0 22.0 
3.0 16.0 22.0 22.0 
3.0 14.0 22.0 22.0 
4.0 14.0 22.0 22.0 
4.0 14.0 22.0 22.0

4.0 14.0 22.0 22.0 
4.0 14.0 22.0 22.0 
3.0 14.0 22.0 22.0 
3.0 14.0 22.0 22.0 
3.0 14.0 22.0 22.0

3.0 14.0 22.0 22.0 
3.0 14.0 22.0 22.0 
3.0 14.0 22.0 22.0 
4.0 14.0 22.0 22.0 
4.0 14.0 22.0 22.0

4.0   22.0 25.0 
3.0 16.0 22.0 22.0 
3.0 16.0 22.0 22.0 
3.0 18.0 22.0 22.0 
4.0 18.0 22.0 22.0 
4.0   22.0

MEASUREMENTS, WATER YEAR OCTOBER 196

SUSPENDED 
SEDIMENT

( TONS/DAY)

1.8 
1.2
.88 

40 
7.4

6.2 
7.0 
3.4

46

DATE

MAR 25.. 
MAY 13.. 
JUL 15.. 
JUL 22.. 
AUG 11..

AUG 12.. 
AUG 18.. 
AUG 31.. 
SEP 16..

TIME

.... 1210 

.... 0840 

.... 0940 

.... 1300 
.... 1400

.... 1245 

.... 0925 

.... 1215 

.... 1800

651

663

1040 

980

974

862

1970

JUL

22.0 
22.0 
22.0 
22.0 
22.0

22.0 
22.0 
22.0 
22.0

2?.0 
22.0 
24.0 
24.0 
26.0

26.0 
26.0 
26.0 
26.0 
26.0

26.0 
26.0 
26.0 
26.0 
26.0

26.0 
26.0 
26.0 
26.0 
26.0 
26.0

909

970

1730 
1810

1710

1810 

1710

1680 

1500

AUG

26.0 
26.0 
26.0 
26.0 
26.0

26.0 
25.0 
25.0 
25.0 
25.0

26.0 
26.0 
27.0 
26.0 
27.0

27.0 
27.0 
22.0 
22.0 
24.0

24.0 
26.0 
26.0 
26.0 
26.0

26.0 
26.0 
26.0 
26.0 
26.0 
26.0

1680

1320 

1300

1300

1050 
1010

SEP

26.0

23.0 
24.0 
23.0

23.0 
23.0 
23.0 
23.0 
23.0

23.0 
23.0 
23.0 
23.0 
23.0

23.0 
23.0 
23.0 
23.0 
23.0

9 TO SEPTEMBER 1970

SUSPENDED 
CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFSI (MG/LI (TONS/DAY)

614 30 50 
81 Ifl 3.9 
44 2 .24 
38 6 .62 
17 2 .09

15 1 .04
8.R n .19
9.R R .21 
27 9 .66



STREAMS TRIBUTARY TO LAKE ERIE 

04200550 BLACK RIVER BELOW ELYRIA, OHIO

at Elyria. 

DRAINAGE AREA.   412 sq mi.

PERIOD OF RECORD.   Chemical analyses: January 1966 to September 1970. 
Water temperatures: January 1966 to September 1970.

EXTREMES.   1969-70:
Specific conductance: Maximum, 1,500 micromhos Aug. 22, 23; minimum, 280 micronhos June 27.

Period of record:
Specific conductance (January to September 1966, 1967-68, 1969-70): Maximum, 1,500 micromhos or greater on
many days during April and May, July to September 1966, Aug. 22, 23, 1970; minimum, 220 micronhos Feb. 11,
1966. 

Dissolved oxygen (January to September 1966): Maximum, 15.0 mg/1 or greater on several days during April to
June 1966; minimum, 0.0 mg/1 June 3, 5, 6, July 3, 4, 1966. 

Water temperatures (1966-68, 1969-70): Maximum, 29.5*C Aug. 1, 1970; minimum, freezing point on many days
during winter periods.

REMARKS.   Con

are given for 04200500 Black River at Elyria, Ohio (drainage area 396 sq mi).

CHEMICAL ANALYSES. WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT.
05...
30...

NOV.
09...
20...

OEC.
1*... 
28...

JAN.
25...
29. ..

F B.
2...
*...

N R.
7...
5...

A R.
2...
6...

M Y
0...
9.    

JUNE
1*...
21...

JULY
12...
26...

SEPT.
06...
27...

DATE

OCT.
05...

NOV.
09...
20...

OEC.
1*...
2B...

JAN.
25...
29...

FEB.
02...
2*...

MAR.
07...
15...

16*5
1330

1310
1700

1705 
1705

171*
1600

1530
13*5

1010
0635

093 B
1755

0825
1920

1605
1655

1636
1809

15*0
1B31

(NQ3)
(MG/L1

2.9

17
20

17
25

11
13

16
27

17
22

DIS-

(CFS)

1**
27

60
1670

*02 
80

7* 
5350

13BO
160

988
112

123
BBS

*5
363

27
338

108
16

5.0
399

TOTAL
PHDS-

(PO*)
JMG/L1

1.7

2.*
.79

.72
2.3

.92

.55

.80
1.9

.5*
2.5

8ICAR-

(MG/L)

128
218

152
82

88

1*8

BO
137

92
137

138
88

1*6
118

176
108

155
117

2*6
100

DIS

SOLVED
SOLIDS
JRESI-

180 Cl
(MG/L)

32*

*80
328

*1*
628

6100
168

310
550

312
522

CAR-

« MG/L )

0
0

0
0

0

*

0
0

0
0

0
0

*
0

0
0

0
0

0
D

HARD-

ICA.MSI
(MG/L!

19*

278
175

216
323

573
105

170
29*

191
27*

ISO*) 
(XG/LI

103
206

150
91

123

565

9*
187

107
155

153
86

170
113

16*
79

127
165

1**
113

NON-
CAR

BONATE

NESS
«MS/LI

89

153
108

1**
198

**5
63

10*
182

116
162

CHLO 

RIDE
<CL) 
< MG/L I

38
108

67
3*

*5

3300

36
58

28
73

58
Z2

82
37

103
*O

67
126

193
60

SPECI
FIC

CONO-

IHICRO-
MHOS)

5**
1060

779
*59

565
935

9*30
297

*73
822

*»2
810

DIS 

SOLVED
FLUO- 

RIDE
«F) 

JNG/LI

.3

.9

.3

.2

.2

.3

.1

.3

.*

.3

.3

.2

.1

.5

.3

.*

.3

.*

.*

.9

.2

(UNITS)

6.8 
7.0

8.2
6.8

8.0
6.9

8.3
7.5

7.*
7.9

7.1
6.9



STREAMS TRIBUTARY TO LAKE ERIE 

04200550 BLACK RIVER BELOW ELYRIA, OHIO Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

...
If"
       
...

1 Y
...

>T.

...

...

NITRATE
(Ntn)

16
14

30
19

4.9

13

52

12
27

TOTAL

PHOS
PHORUS
(P0*l

1.2

.41

3.2
1.3

.69
1.1

11

15
.98

DIS 

SOLVED
SOL ins
(RESI

DUE AT
180 C)

466
260

5*0

578
296

604

640
 »88

HARD

NESS
(CA.MG)

278

165

294

278
167

242

238
20ft

NON- 
CAR-

BONATE
HARD
NESS

165

93

168

13*
78

1*6

36
126

SPECI 

FIC

COND
UCTANCE
(MICRO-

71*

*08

853

9*3
*73

1000

1250
621

PH

8.1
6.8

8.3 
7.9

6.7
7.0

7.5
6.9

7.0

7.1

SPECIFIC CONDUCTANCE (MICROMHOS/CH AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEM8EP DECEMBER JANUARY FEBRUARY

MAX 
1000 
1000

520

760
9*0

8*0

L10J 
1C80 
1C*0

1080 
1080 
1000 
1080 
1080

990 
980

1160

MIN 
920 
720

4SO

7*0 
730

790

940 
1000 
960

880 
960 
900 
960 
970

940
890

1010
1120 101C

1160 *90 

APRIL 

PAX MIN

780

510

620

680 
710

770 
810 
810 
820

800

780

680 
600
610

*90

540

640
700

840

500

*60 

510

620 
680

740 
7*0 
780 
790

78C

680

550

*60

580 
640

PAX 
1020 
770

  

  

  

6*0 
580 
610 
680

680 
740

820

MAX

760

810 

8*0

960

930 
900 
860 
520

480

6*0

800

710

III

MIN 
73C
600

  

  

"I

580 
57C 
580 
600

6*C 
680

MAY

MIN

700

78C

800

860

77 C 
80C 
520 
480

430

580

680

590

  

MAX 
910 
990

86C

560

600

300 
8*0 
880

950 
9*0 
010 
040

C20 
020

1,160 

JUNE 

MAX

  

680

700

680

SCO 

880

920 
900 
9*0

800

*80

*80

350

470 
520

MIN 
860 
860

720

*80

560

720 
7*0 
820

880 
890 
930 
960

960 
970

*80

MIN

  

66C 

540

580

730

8*0 
880 
860

520

*20

*60

280

380 
*60

280

MAX 
1100 
1170

1050

  

  

:::

JULY 

MAX

6*C

750

8*0 
890 
910

800

720 
820 
880

940

920

1080

960 
960

1180

MIN 
1C50 
1080

1020

  

:::

MIN

580

710

730 
760 
700 
760 
590

680 
720 
780

860

830

980

820 
860

520

MAX 
**0 
510

  

500 
530 
630

820 
830 
8*0

780 
780 
320 
820

850 

8*0

MIN 
360 
**0

  

*60 
*90 
580

750 
820 
750

750 
760 
780 
780

780 

780

850 360 

AUGUST

MAX MIN 
960 880 
900 800 
820 770 
900 780 
960 880

10*0 960 
130 10*0 
160 1120 
200 1120 
300 1100

300 
300 
320

320

1500

:~

1500

1260 
1300 
1300

1000

1300 
980

1380

770

MAX 
780 
810

-1

740 
770 
780

990 
1180 
1080 
850

7*0 
730 
670 
650

660 

6*C

1180 

Stc

MAX

120 
290 
320

1020

1120

MIN 
750 
780
eio
*60 

*00

  

660 
700 
760

820 
900 
93C 
8*0 
710

700 
67C 
630 
620

6*0 

6 1C

720 

*00

TEMBtR 

MIN

1120 
1020 
860 

10*0

95C 
960

90C



STREAMS TRIBUTARY TO LAKE ERIE 

04200550 BLACK RIVER BELOW ELYRIA, OHIO Continued

DISSOLVED OXYGEN (DO), IN MIL 

MARCH 

DAY MAX MIN

1 1.2 0.4 
2 0.5 0.2 
3 0.3 0.1 
4 0.2 0.1 
5 0.4 0.1 
6 0.4 0.3 
7 0.3 0.1

APRIL MAY

MAX MIN MAX MIN

C.O 9.1 
0.3 10.0 
1.2 9.8

9.6 9.5

9.5 9. a 
9.0 8.7 
9.1 8.7

9.1 8.5 
9.2 8.6

9.0 8.6 
9.2 8.4 
9.0 8.4

8.8 8.3

9.0 8.7 
9.1 8.6 
8.6 6.3

9.1 8.6 
8.8 8.4 
S.6 8.3 
8.3 7.8 
8.2 7.7

8.2 
9. I 
10.0

8.1

7.0 
6.3 
6.3

6.7 
6.8

6.8 
7.4 
7.6

6.3

5.9 
4.4 
2.8

4.5

4.3 
3.1

1.4 7.7 10.0

TEMPERATURE ( 
OCTOBER NOVE

MAX MIN MAX

14.0 
13.5 

      19.0 
15.5

  

16.0 14.5

.5 13.0 

.n H. o 
9.5 
11.0 
12.0

12.0
. 10.5 

8.0 
6.5

. 8.5

1C.O 
. 10.0 

8.5 
6.5 
6.5 

2. 7.5

9.5

3.5

7.4 
7.8 
8.1

7. 1

6.C 
4.7 
4.6

4.7 
6.3

6.5 
6.7 
6.8

5.9

4.2 
2.1 
2. 2

2.6 
2.3

2.1

C) OF 

MBER 

MU

11.0 
11.5 
10.0 
11.5

7.0

3.C

2. 
1. 
3,

3.

3. 
3. 
3.

2.

MARCH 

DAY MAX MIN DAY

18 10.1 9.8 25 
19 10.0 9.9 26 
20 10.0 9.8 27 
21 10.8 9.8 28 
22 10.0 9.9 29 
23 10.2 10.0 30 
24 10.3 10.2 31

MONTH 

JUKE JULY 

MAX MIN MAX MIN

  

6.7

6.5
5.9 
5.1

6.0 
5.7

5.0 
7.0 
7. 1

7.3

7.6 
8.1 
8.0

8.3 
8.8

8.8

WATER, WATER 

DECEM 

MAX

3.0 
3.0 
3.0 
2.0

3.5

1.5 
1.5

2.D

1.0 
1.5
1.0

1.0 
1.5 
1.0 
1.5
i.:

1.0 
1.0 
0.5 
1.0 
0.5

1.0 
1.0 
1.0 
1.0 
1.5 
1.0

  

6.3

5.7 
4.9 
3.3

4.7
4.8

4.2 
4.5 
6.6
7. 1 
6.8

6.5 
7.6 
7.3

7.3 
8.3

2.9

YEAR 

ER 

MIN

1.5 
0.5 
2.0
0.5

1.0

1.0
0.5

1.5

0.5 
1.0 
1.0

0.5 
0.0 
0.0 
0.5 
C.O

0.0 
0.0 
0.0 
0.0 
C.O

0.0 
0. C 
0.0 
0.0 
3.5 
0.0

6.3 5.2

7.3 6.1

5.2 4.1 
5.3 4.8 
4.9 4.3

5.9 5.3

  

  

5.4 4.8 
4.8 3.9

3.3 3.0 
3.4 2.5

MARCH 

MAX MIN

10.3 9.9 
9.9 9.8 

10.2 9.9 
10.1 10.1 
10.4 10.1 
10.4 9.9 
10.0 9.6

AUGUST

MAX MIN

2.1 1.3 
1.7 1.3

  

  

  

  

  

  

  

  

  

  

OCTOBER 1969 TO SEPTEMBER 1970 

JANUARY FEBRUARY 

MAX MIN MAX MIN

0.5 0.0 1.0 0.0 
1.0 0.0 0.5 0.0 
0.5 0.0 0.9 0.0 
0.0 0.0    0.0

1.0 0.0

1.0 0.0

0.0 0.0 
C.O C.O 
0.5 0.0

  

-_

0.0

0.0 
0.0 
0.0

0.5 
1.1 
2.5 
1.5
0.0

0.0 
2.5 
2.0 
3.0 
2.9

1.0 
1.5 
3.0

  

0.0

0.0 
0.0 
0.0

C.O 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
C.O

0.0 
0.0 
C.O

SEPTEMBER 

MAX MN

  

5.1 4.1

6.9 3.5
7.5 4.8

6.7 5.2
6.1 2.8 
3.9 2.8 
4.2 3.9 
4.9 3.9

  

MARCH 

MAX MIN

3.C 0.0 
3.0 1.0 
4.0 1.5 
4.0 3.0 
3.5 3.5

4.5 3.0 
5.5 4.5 
5.5 3.5

3.5 1.5

4.0 1.0 
3.0 1.5 
3.0 C.5

3.5 0.5 
4.0 l.C 
4.0 1.5 
5.0 3.C 
5.0 3.5

5.5 3-5 
4.0 3.5 
3.5 3.0 
3.0 3.0 
4.0 2.0

4.5 3-5 
4.0 3.0 
3.5 2.0 
3.0 1.5 
4.5 1.0 
6.5 2.0



STREAMS TRIBUTARY TO LAKE ERIE 

O42O055O BLACK RIVER BELOW ELYRIA, OHIO Continued

TEMPERATURE t°C) OF HATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAX

5.5 
6.5 
5.5 
5.5 
6.0

11.0 
11.0

11.0

5.5

11.0 
3.0 
3.1 
0.5 
1.5

1.0 
1.5 
4.5 
3.0 
3.0

4.5

C.5 
2.0

APRIL 

MIN

4.1 
5.5 
4.5 
4.0 
3.5

6.0
e.o

7.0

9.0

e.o
9.5 
9.5 
9.5 
9.5

11.5 
11.5 
11.0

11.5

MAY 

MAX MIN

>2.D 20.0 
20.5 16.5 
6.0 15.0 
6.0 14.0 
7.5 14.0

1.0 16.5 
9.5 16.5

1.0 IB. 0

6.0 16.5

6.0 16.C 
7.5 14.5 
9.5 15.5 
1.0 17.5

4.5 20.5

7.0 19.5

2.0 18.5 
2.5 17.5

17.0       
19.0

JUNE 

MAX MIN

20.5 16.5

24.5 19.5 
25.0 20.5

26.5 22.5

26.0 20.5

25.0 
23.5 
23.0 
21.5

20.5

21.3

19.5 
18. 5

21.5 
24.5

2.5 
1.5

9.0

e.5

9.5

e.o

8.5 
0.5

MAX

24.0

21.5 
21.5

26.0

27.5

27.0 
26.5

23.0

23.5

27.0 

28.5

27.0 
25.5

JULY

MIN

20.5 

19.5

20.0 
19.5

20.0

23.0

21.0 
22.0

19.0

20.0

22.0

23.0 
23.5

24.0 
24.0

AUGUST 

MAX MIN

25.0 

25.5

26.0 
26.0

26.0

26. 5

26.0 
26.0

27.0

24.5

26.0

20.0 

19. 5

20.5 
21.5 
21.0

21.5

22.0

21.5 
20.5

23.5

21.0

2C.O

SEPTEMBER 

MAX MIN

::: :::
22.0 te.c

20.5 19.0

22.0 18.5 
21.0 20.0

20.0 ie.5

04201500 ROCKY RIVER NEAR BEREA, OHIO

n. Sediment samples
LOCATION.   Lat 41*24'24", long 81*53'14", in T.B N. , R. 15 W. , Cuyahoga County, at gagii

taken at bridge 2,400 ft downstream from gaging station. 

DRAINAGE AREA.   267 sq mi. 

PERIOD OF RECORD.   Sediment records: July 1969 to September 1970.

REMARKS.   Daily sediment discharges computed by subdivision on Nov. IB-21, Dec. 7, 8, 11, 1969, Mar. 18, 19, Apr. 20, 
21, 24, June 3, July 30, 1970. Flow affected by ice Dec. 15, 16, Dec. 18, 1969 to Jan. 29, 1970, Feb. 15-18,

samples collected at miscellaneous sites in Ohio.

SUSPENDED-SEDIMENT DISCHARGE, JULY TO SEPTEMBER 1970 

J1ILV AUGUST

SEDIMENT SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE "ISCHARKF

MFAN 
CONCFK 

TRAT 10

.1? 
.10 
.10



MEAN
DISCHARG 

(CFS)

STREAMS TRIBUTARY TO LAKE ERIE 

04201500 ROCKY RIVER NEAR BEREA, OHIO Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 19TO

OCTOBER NOVEMBER RFCFMBFR

MFAN 
CONCEN 

TRATION 
(MG/LI

SEDIMENT 
OISCHARC, 
(TONS/HA

MFAN
DISCHORG 

ICFSI

MFAN
CC1NCEN- SFDIMFNT 
TRAT10N DISCHARGE 
(MG/L1 ITDNS/DAV)

MFdN 
CONCEN 

TRATION 
I MG/L)

SFOIMENT 
DISCHARGE 
(TONS/OflYl

120
110
110

255
182
138

.69 
2.2

130

9.2
1060
902

200
178
160
150

7.0 
7.? 
b.O 
5.7

17R 
13P 
115

2.7 
2.6 
2.3 
2.2 
1.9 
1.9

JANUARY

MFAN 
CONCFN- SFCHMENT

(TnNS/DAYI

rnNCFN- 
TRATinN 
(MG/L)

SFDIMFNT 
DISCHARGE 
I TONS/OAYI

.96 
.90 

2.0



STREAMS TRIBUTARY TO LAKE ERIE 

04201500 ROCKY RIVER NEAR BEREA, OHIO Continued

SUSPENDED-SEDIMENT DISCHARGEt WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MFAN
-II SCHARGF 

(TFS)



STREAMS TRIBUTARY TO LAKE ERIE 

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO

DRAINAGE AREA.   707 sq rai. 

EXTREMES.   1969-70:

Sediment discharge: Maxi

DATE

OCT.
02..

NOV.
1 1   .
20..

QFC.
09..
1ft..

JAN.

FEB.
05..
IT..

MAR.
10..
19..

APR.

26..
MAY
12..

JUNE

15..
JULY
07..
1*..

AUG.
03..
27..

SEPT.
03..
29..

CHEMICAL

U15

1600
15*5

1600
mo

1530
1600

1600
1600

1600

1135

1600
1600

1115
1600

1600
1600

ANALYSES,

01 S-

1080

210
958

630
816

A2200
585

1*20
630

3*6

1760

241
560

625
A 131

115
688

.970.

WATER YEAR

BICAR-

150

168
118

109
123

77
110

78
11*

128

130

170
149

138
IB?

18*
129

OCTOBER

CAR-

0

0
0

0
0

0
0

0
0

0

0
0

0
0

0
0

0
0

1969 TO

90

129
112

107
119

83
125

7*
118

1*5

116
78

128
131

97
170

155
107

SEPTEMBER

CHIO-

75

186
95

106
258

31*

73
170

69
286

68

210

232
55

79
227

85
305

250
90

).

l. 10, 12. 
'1 Apr. 18.
Aug. 24.

1970

DIS-
SptVEO
FlUO-

RIDE
IF)

IHG/l )

2.0
1.6

.9

.5

.6

.5

.6

.7

.3

.*

.2

.5

.3

.5

.ft

.5

.8

.8

.2

.1

.*

.9

1.*
.3

A DAILY MEAN DISCHARGE.

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C!i WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

CCTOBEP ".OVEMBER DECEMBER JANUARY FEBRUARY MARCh

MAX

980 
120

180

370 

750

271 
720

480 
260

46(1 
470

C50

310

3fc)

1941

PIN WAX

790 060

nci ooo

260 430 

220 250

170 05C
230 080

240 870 
240 890

020 120
on 100

oco oon

230 98C

200 930

671 1570

MIN MAX

880 360

130 1120 

1PC 1150

780 480 
820 210 
530 100

105'5 230

841 270

BOO 380

530 1680

MIN MAX MIN

950 1390 1230

1030 1270 1100

82C 1250 1160

1070 1650 1 7C 
1090 1900 1 50 
54C 1900 1 BO

1000 1320 1170

990      

1170      

MAX MIN MAX

      720

      540

1020 870 1100 
950 880 1200 
980 860 1300

900 830 880 
870 750 850

960 840 660

      600

CIN 
S2C

580

520

1040 
110C 
1200

B3C
770

toe

530



STREAKS TRIBUTARY TO LAKE ERIE 197 

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO Continued

Period of record:
Specific conductance (1968-70): Maximum, 2,000 mlcromhos or greater Oct. 17, 23, 24, 1968, Sept. 16, 17, 1969,

Aug. 26, 1970; minimum, 300 mlcromhos Bay 19, 1969. 
Water temperatures (1948-49, 1952-67, 1968-70): Maximum, 31.0'C Aug. 18, 1949; minimum, freezing point on many

Sediment CO 
Sediment dl

discharges
3, 24, May
18, 19, 23,

ncentratlons: Maximum dally, 4,800 mg/1 Aug. 21, 1960; minimum dally, 1 mg/I Sept. 4, 10, 1955. 
scharge: Maximum dally, 51,400 tons Mar. 5, 1964; minimum dally, 0.25 ton Sept. 4, 1955.

computed by
15, 25, 26,
25-27. Oil

subdlvl
June 3,
irnal fl

slon on Oct. 2-4, Nov. 18-20,
5, 15, 21,

uctuatlons c

CHEMICAL ANALYSES

OCT.

30...
NOV.
11...
20...

OEC.
09...
16...

JAN.

FEB.

17...
MAR.
10...
19...

APR.

MAY
12...
26...

JUNE
02...
15...

JULY

14...
AUG.

27...
SfPT.
03...
29...

SPECIFIC CONDUCTANCE

A PAX

780

610

540
580
700

780

980

840

880
890
900

920
980
910
720

780
860

1020

  

APRIL

MIN

560

550

510

570

710

800

800

820
780

820
810
640
610

720
770
840

  

850

1170

1060

990

790

780
850

1200
116C
1030
1010

1100
810
1080

(N03)

29

25
12

10
13

22

13
19

34
6.9

26
7.9

20

28

39
18

24-27, July 8-10,
Dec. 7, 11, Jan. 2
13, 20,

, WATER YEAR OCTOBER 1969

DIS
SOLVED
SOLIDS

180 C) (CA.MG)

1010 335

658 279
424 209

442 214
700 222

600 225

314 149
740 238

718 266
384 207

762 258
324 180

444 237

472 218

(MICROMHOS/CH AT 25°C), WATER

MAY

720

860

890

710

73C

68C
750

840
940

780

JUNE

130C 850

1160 940

1110 010

1130 070

1280 460

__ __

68C 580
740 660

850 700
1100 720

  

NON-
CAR-

NESS

208

141
112

124
121

135

85
145

161
90

119
74

115

112

27, 29, Au
8, 29, Feb. 2,
g. 11, 14, 21,

h. Dally sediment 
9, Bar. 4, Apr. 2
Sept. 8, 9, 15,
diverted into Ohi

TO SEPTEMBER 1970

SPECI
FIC

(MICRO-

1780

1190
732

801
1300

1010

511
1290

1280
665

1240
508

1160

752

YEAR OCTOBER 1969

JULY

780
  

750

700

900

740

1340

1170

1240
1120

1010
1190

1140

1090

580
  

660

650

780
620

630

880

890

1080
930

880
930
1000

1000

830

620

PH

8.1
8.2

6.7
4.8

7.5
4.7

8.3
7.0

6.7
7.5

7.3
7.3

7.5
6.8

7.1
7.0

7.1
8.1

7.2
8.2

7.1
7.0

 
 

TO SEPTEMBER

AUGUST

770 610
630 600

700 570

1040 910

1060 960
1110 1030

1180 1010

1130 970

1180 IC90
1260 1150
1260 1100
1260 1070
1220 1080

1280 1110
1110 960
1260 1110

1330 1180

1840 1340
1450 1270

1370 1220

1970

SEPTEMBER

MAX MN
1320 1150
1340 1180

1480 1340

1160 1CCC
115U 1090
1180 940
134C 77C

1370 10CC

1260 1C3C
1140 880

1650 1C8C
1240 1130
1180 S3C
1160 720
960 760

980 S20
980 870
123u 880
990 780
1000 730

820 710
740 60C
680 42C

800 710
     



STREAKS TRIBUTARY TO LAKE ERIE

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO Continued 

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

R NOVEMBER

. 6.2 .

. 7.7 .

. 7.B

. 7. 8 .
7.5 .
7.3

. 7.2 .
7.3

. 7.7 .
9.0

. 8.6 .

. : 9.2
10.2

L0.2

. 9.4 8.

. 10. 8 .

8.
8.

^
 

,
m

8 .
8.
8.

8.
8.
9.
9.

10.

10.

  

 

ECEPBER

 j 9

7.
7 -

7.
7B
7.
8.
7.

7.
B.
8.
9.
9.

10.

-

 

  

...
  

8.
8.
9.

10.
9,

9<
9^
g.

10.
10.

> 10.

9.

7.

JANUARY

...

__
...

2.
8.
8.
9.
9.

8.
8.
9.
9.
9.

9.

8.

5.

FEBRUARY MARCH

.

_._ __ __
           

__ __ __ __
.»_ ... ___ ___
         . .   
  .       ...

  

__ __ __ __
           
            .
           
           

_ 

  

  

4PRIL MAY 

MAX MIN MAX MIN M

  

JUKE 

AX M

9

1

N H

JULY 

SX Ml

3.

3.
3.

4 MA

4.

6. 
5.

AUGUST

MIN

3.9

4.2 
4.3

SEPTEMBE 

4AX M

.0

.B 

.9



STREAKS TRIBUTARY TO LAKE ERIE 

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO Continued

TEMPERATURE <°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY 

MAX MIN MAX HIM MAX HIN PAX Hit, MAX WIN

1S.O

2C.5

19.0 
1S.1
19.5

21.0

lt.0 
16.d 
14.0

14.0

14.5

10.1

11.5 
14.0

12.5

21.0

6.5

8.0 
8.5 
8.0

5.0 
4.0

1.5

8.5

1.0 
1.5

1.0

5.0 
5.0 
4.0

0.5 
3.0

1.5

2.5

9.5 
9.5

7.5

3.5 5.5 4.5 6.0 3.0       6.0 5.0
3.5 5.0 4.5 3.0 1.5       6.0 5.0

4.C 5.5 4.5 1.0 0.0       5.0 4.0

-5.0 5.0 4.0 2.5 1.5 3.0 2.5 5.0 4. C 
C.5 5.0 3.5 3.5 2.5 4.0 3.0 5.5 4.0

8.0 3.5 2.5 2.0 1.0 5.5 3.0 7.0 6.0

O.C 3.5 3.0 1.0 0.5 5.5 3.5      

8.5 3.5 3.0 2.C 1.0 5.5 4.0 8.5 7.5
9.0 3.0 2.5 2.5 1.5 7.0 5.0 8.0 7.5

6.5 3.5 3.C             9.0 7.5

24.0 23.0
24.0 21.0
21.0 20.0

AUGUST 

MAX MIN

22.5
23.0
25.0

2.0 

2.0
3.5

6.0

6.n 
15.0
4.5

5.5
4.0 
7.5
7.C
6.1

5.0
C.)
0.0
3.T
4.0

1.5

0.0
1.0 22.0

4.5   

4.0   
3.0   
3.0 

1. 5   
1.5 24.0 
4.0 22.0 
4.0 21. 0
3.0 21.5

5.C 22.0
T.O 21.0
9.5 22.0
0.0 23.5
1.5 25.0

19. 5

  

:::...
22.0 
21.0
19. 5
19.5

21.0
2C.O
19.0
20. f
22.0

25.5 

26.0
25.5

23.0

25.0
26. C 

25.0

24.0

23.0

23.0
21.0
22.0
25.0
25.0

23.5 

24.0
24.5

21.0

24.0
23.0 

21.0

:::
21. C

20.0
2C. 0
20.0
22.0
  

      25.5 

      25.0
      26.0

      26.5

      26.0
      26.5 

      26.0

      24.0 
24.5

      24.5

25.0
   25.5

      26.0
      26.0
      25.5

23.5 

23.5
23.5

25.0

24.5
25.0 

25.0

22.5 
22.5
22.5

23.0
23.5
24.5
25.0
24.0

25.5 

24.5
23.0 
22.0

24.0

23.5
23.5 

24.5

25.5 
25.5
25.0

24.5
23.5
20.5
18.0
18.5



STREAMS TRIBUTARY TO LAKE ERIE 

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO Contlnued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

505
520
572

10100 
^000 
1050



STREAMS TRIBUTARY TO LAKE ERIE 

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO -Continued

SUSPE_NDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

4PRIL M/SV

MF4N 
CflNCFN- 
TRATION 
IMG/L)

1420
1360
1090
915

483
501
550

50?0 
10*0 
175 
295

330 
310 
2«0

515
671
1270

BB2

725
610
505

1490
1190

765
630
6BR

617 

26?

575

505

754 
H5 
490

117
117
117

252
276 
726 
B91 1620

1660 
155 
406 
33ft 
16S

520
370
310
294
259

230 

1R2

OISCHIRGE FOR YF1R (CFS-n4VSI 
SIISPFNnED-SEniMFNT OISCHIRGE FOR YF/SR I TONS)

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(METHODS OF ANALYSIS! B, BOTTOM WITHDRAWAL TUBEl C, CHEMICALLY DISPERSEDl N, IN NATIVE WATERl P, PIPETl 

V, VISUAL ACCUMULATION TUBEl W, IN DISTILLED WATER)

APR 
SEP

02 
25

1515 
1150

WATER 
TEHP- 
P ERA-

7.0 3720 
24.0 1200

CONCEN-

1040 
868

SUSPENDED 
SEDIMENT

10400 
2810

PERCENT f]

*1 57 
32 **

INER

77 
58

THAN

93 
76

PARTICLE SI 

THE SIZE (IN

1 98 99 
89 95

ZE 

MILLIMETERSI INDICATED

100 
97 99 100

METHOD 
OF 

ANALY-

SBWC 
SBWC



STREAMS TRIBUTARY TO LAKE ERIE 

04208505 CUYAHOGA RIVER AT DUPONT INTAKE IN CLEVELAND, OHIO

DRAINAGE AREA.   794 sq ml.

EXTREMES.   1
Specific

Period of
Specific

REMARKS.   Co
turning

analyses

DATE

OCT.
02...
OB...

NOV.

20...
DEC.
03...

JAN.
07...
28...

FEB.
11...
18...

MAR.
11...
18...

APR.
08...
29...

MAY
07...
27...

JUNE
01...
10...

JULY
22...
29...

AUG.
05...
19...

SFPT.
02...
30...

969-70:
conductance:

record :
conductance:

Maximum, 2 ,430 micromhos Jan. 26; mi limum, 3

Clevelar

50 micron

d.

hos June 27

micromhos J.

ntinuous conductance recorder operated since October 1964 and is located in brick building at ed

BICAR-

1230 130
0800 80

15*5 86

0845 58

1300 86
1*15 81

1130 80

1130 70

1030 71

1300 106
1130 95

1350 78
1330 62

1100 62

1*30 9*

1130 96
1110 114

CHEMICAL

CHR-

(C03)

0
0

0

0

0
0

0

0

0

0
0

0
0

0

0

0
0

ANALYSES

218
15*

136

191
155

183
177

123

200

137

1*0

158
183

165

165

188
15*

, HATER YEAR OCTOI

DIS
SOLVED

CHLO- FLUO-

(CLI (F)

2*0 2.*
157 1.5

123 1.*

332 1.5

216 .3
368 1.8

110 1.5

256 1.1

93 1.*

13* 1.9
168 1.*

155 1.*

13* .*

190 1.3
108 1.5

ER 1969

(N03)

58

36
22

50
35

16

3B

2*

*0
61

*0
71

*2
62

59
28

je of

TO SEPTEMBER 1970

DIS
SOLVE!
SOLIDS
(RESI-

180 Cl

82*

600
5*0

83*
1090

*7*

798

562
700

578
59*

588
760

772
5*2

HARD-

[CA.MGI

322

289
2**

286
289

203

276

2*6
293

235
2*0

252
290

298
252

NON-
CAR

BONATE

NESS

215

199
17*

215
222

138

218

182
2*2

150
189

175
228

219
158

SPECI
FIC
CONO-

(MICRD-

1*70
1060

10*0
B28

1360
1780

772

13*0

832
11*0

992
980

980
1210

1280
861

PH

(UNITS 1

.7

.T

.5

.*

.*

.*

 
 

 
 

 
 

7.6
6.6

B. 0
7.0

7.6
7.*

6.7
7.8

7.7
7.6

6.5
6.8



STREAMS TRIBUTARY TO LAKE ERIE 

04208505 CUYAHOGA RIVER AT DUPONT INTAKE IN CLEVELAND, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER OECEKBER JANUARY FEBRUARY MARCH

AY

1

I 
I 
1
1

I
1

1

2 
2

2 

2

2
2

3

AY 
I 
2

4 
5

6

a

2 
3

5

6
7
8

0 

I

3

6 
7

9

OKTH

fAX 
1410

S83

980 

1C 70

1101 

I 340

1361 
1453 
1431 
1260

1330

1310

1290 
1213

1250

1230

APRH

PAX 
900

680
660

763 
74C

850 
390

941 
560 
93C

B01

841 
°3T

iin

1110

PIN 
310

690

383 

910

050 
061

2 BO 
3C1 
240
180

253

220
150

120

M IN
eio

650 
640

733 
7C3

823 
843

920
921 
850

750

760 
833

920

MAX 
1510

950

1C80 

111C

U8C 
1291

1140 
1120
1170 
1240

1320

1310 
1180

1090

  

MAX 
980

990 
970

080 
090

22C 
120

800 
850 
950

1090

1010 
890

1070

MIN

890

1COC

107C 
1180

981 
99C 

1020 
1020

66C

1090 
106C

  

MAY

MIN 
910

920 
910

C50 
04C

C7C 
010

710 
760 
83C

89C

83C
793

87C

MAX

  

  

1060 
1000

1100 
903 
1000 
1180

\H°

1630 
1640

,V

1420

MAX 
1210

080

090
240

300 
260

680

720 
770
88C

820

680 
470

68C

lS«0

890 
890

830 
820 
990 
890

540 
550

490

1350

MIN 
1050

1010 
1070

1190 
1180 
1200

520

580 
660 
76C

480

420
380

510

MAX MIN

990 1890

L800 1610

310 1290 
1320 1310

1380 1330 
L410 138C 
530 1410 
L580 1530

510 1380 
400 1250

350 1220

880 630
880 870

JULY 

FAX MIN

020 900

L090 860

810 760 
880 800

980 630
120 930 
080 990 
030 980 
080 890

140 020

260 180

220 140 
220 150

180 480

MAX

840

910 

980

1040 
940

810 
880

060 
030 
000
040

:r...

AUGUS 

MAX

1120

1180

1260 
1360

1310
1180 
1260 
1320 
1160

1270

1310

1380 
1510

1580

MIN

720

800 

820

840 
780

770 
810

000 
940 
950
940

  

MIN

960

140

190 
220

160
100 
140 
140 
C20

060

160

280 
300

420

HAX

1150

880 

720

650 
670

850 
870 
920 
1200

1000 
1000 
1000
930 

830

760 
810
890

SEPTEM 

MAX

1330

1380

1120

1240 
1270

1000 

1140
1380 
1420 
1120 
1070

1020

980

1040
920

870

NIK

1080 
1080

700 

64C

sec
620

780 
810 
63C 
900

114C

920 
88C 
890
810 

760

710 
7?0
750

8ER

N1N

18C 

280

50C

1120 
1230

840

see
1120 
900 
84C 
940

880

800

89C 
660

72C



STREAMS TRIBUTARY TO LAKE ERIE 

04208506 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO

LOCATION.

DRAINAGE AREA.  798 sq mi. 

PERIOD OP RECORD.   Chemical analyses

EXTREMES.   1969-7 0: 
Specific conduc 
pH: Maximum, 7

pH (1
Disso

Water 

REMARKS. -

lecte 

able.

OJTE 

OCT.

28... 
NOV. 
06... 
18... 

BEC. 
10... 
26... 

JAN.

29... 
FES. 
06... 
25... 

MSR. 
21... 
27... 

4PR. 
10... 
30... 
HAY 
12... 
18... 

JUNE 
11... 
29... 

JULY

27li! 
4UG. 
03... 
31...

SFPT. 
02... 
28...

. 31, 1969 
968-70): 
Ived oxyge 
ember 1967 
temperatu

TIKE

1000 
1630

0836 
0830

0930 
0830

0930

0930 
0830

0830 
0930

0900 
0730

1025 
1500

160D 
1045

1330 
1800

1220 
1525

1645
0730

tance: 
.8 Apr.

Maximum, 
6; minimu

Maximum, 9.3 Sept 
n (1967-68): Max 
, April to Septem 
res: Maximum, 35

BIC4R-

(HC03)

140 
118

106 
90

98 
89

100

80 
81

90 
80

82 
150

94 
116

98 
9fl

160 
119

110 
96

154 
92

: Novembe

2,010 micr 
m, 4.5 Feb

. 14, 1969 
imum, 10.8 
ber 1968. 
.0°C July

CHEMICAL ANALYSES 

CJR-

IC03)

0 
0

0 
0

0 
0

0

0 
0

0 
0

0 
0

0 
0

0 
0

0 
0

0
0

0 
0

(504)

128 
143

169 
183

139 
171

133

108 
163

166 
133

139 
144

175 
129

165 
109

122 
153

105 
199

180 
126

r 1966 to

i. 22.

; minimum 
mg/1 Feb

24, 1967;

September 1970. 

. 4; minimum, 540 micromhos June 27

, 4.3 May 11 
. 18, 1968;

, MATER YEAR OCTOBER

BIS- 
SOIVFB 

CMIO- FIUO-

(CL)

240 
165

136 
160

126 
332

384 
184

98 
152

268 
96

98 
133

184 
95

162 
62

124 
158

86 
211

192 
84

3, 1969.
minimum, 0.0 mg/1 on mai

.0°C Jan. 1, 1969.

1969 TO SEPTEMBER 1970

BtS- 
SOLVEB 

TOTAL SOLIBS 
PHOS- (R?SI-

(F) (Nilil (P04* 180 C)

2.2 
1.8

1.8 
2.8

1.5 
2.0

1.0 
1.0

.8 
1.3

1.8 
1.5

1.2 
2.1

2.8 
1.2

2.9 
1.8

1.0 
1.0

1.3 
1.9

1.0
1.0

68 .45 840

38 .38 706

35 .76 916

7.3 1.4 570

33 .69 610

33 .82 828 
23 .86 488

24 .31 598

2* .73 432

50 .60 662 
23 .78 398

12 .79 51* 
48 1.3 632

30 1.0 430 
66 .82 828

iiy days during October and

NON- SPECI- 
CAR- FIC 

HAHO- BON4TE CONB-

IC4.MG) NESS (MtCRB-

285 170 1450

312 ?38 1190

294 221 1640

223 141 980

259 192 1020

280 206 1360 
219 154 754

268 145 1010

236 141 784

285 20* 1140 
201 120 61*

244 113 874 
262 164 1090

202 112 708 
312 233 1360



STREAMS TRIBUTARY TO LAKE ERIE 

04208506 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY 
1 
2 
3 
4 
5

6 
7
e
9 

10

11
12 
13 
14 
15

16 
17 
18 
19
20

21 
22 
23 
24 
25

2t 
27 
28 
29 
30 
31

OCTOBER NOVEMBER DECEMBER JANUARY 

MAX MIN MAX MIN MAX MIN MAX MIN

960 

1040

1210 
1230 
1340

1390 
1380 
1480

1400

1300 
1283

1260 
1180

1220

1250 
1300

1170 1130

1230 1160

1360 1240 
1310 1180

1210 690

1220 1090 
1250 1220

1150 1120

1160 1050

1210 1280

99 1S l"S ItSS 20?0

1110 1320 1150 1560

1120 960 900 1420

1070 1020 910 
980 930 900

870 1690 1550 
1060 1670 1580

9BO 1740 1540

1010 1690 1590 1

480 
450

I860

1710 
156C 
1440

1340

1410 
1400 
1370

FEBRUARY 

MAX MIN

690
B30

740

._

810

810
830 
B60

830 
750

:::

760

BOO 
BIO 
820

MARCH 

MAX MIN

220 
190

860 
740 
750

730

790 
920
930

1130

1150 
1010

740 
710 
74C

120

720 
790 
9CC
690

920

;s iss t?s SB iss tus
770

410 
320

400 
650 
880

1120 1580 1450 1440

1550

1320
1280

1300 
1400 
1690

960

1120

1110 
1060

1050 
1010 
1150

1150

1070

980
980

1000 
970 

1040

730

970 
860 
870 
890

88C 
810 
800 
820 
810 
BIO

1400

86C 
85C 
850 
65C

79C 
740 
760 
760 
760 
16C

110

APRIL

MAX MIN 
870 810 
870 710

713 fc90

1 
2 
3 
4 
5

6
7 
8 
9 
0

1 
2 
3
4 
5

6 
7 
6 
9
0

760

780 
760 
790

890 
920 
950 
1010 
1030

1100

1000 
1100 
1060 
1380 
960

660

940

980

690

730 
750 
770

800 
690 
900 
950 

10CO

9«C

860 
980 
1020

810 

610

890

940

MAY

MAX MIN 
970 900 
930 89C

900

1000 
1140 
1130

1000 
1120 
1100 
1100 
1C40

930

840 
880 
900

960 
1020 
1060

1110 

980

960

1110.

650

88G 
1000 
98C

94C 
980 
1020 
1040 
90C

760

820 
830 
880

88C 
960 
1020

950 

87C

880

980

JUNE

MAX MIN 
1 1*0 1060 
1150 1100 
1120 960

1081 
1080 
1080

1120 
114C 
1140 
11TC 
1C60

7*0

700 
780 
660

680

930

960 

720

600

140

1C20

1020

1090 
1C9G 
1120 
1120 
72C

600

660 
690 
760

820

840

600 

600

580

660

JULY

MAX MIN 
820 740 
84C 710 
860 81G 
960 850

940

960

820 
630 
900

900

980 
990 
1COO

1000

1000

1030

1040

1010

 

900

660

780 
600 
760

830

900 
920
94"

B60

070

1000 

990

970

  

AUGUST 

MAX MIN

7CO 680

1060

10 BO

1080 
1110 
1120

1040

1040 
1C4) 
1020

1040

1160

1150 

1250

1460

1500

980

1040

1030 
1060 
1080

1C80 
980 
1000 
960 
980

980

1120

1070 

1150

"128(1

1360

SEPTEMBER

MAX MIN 
1350 130C 
134C 129C 
1340 1310

1370

1070

1240 
1260 
1170

1020 
1130 
1290 
1200 
1120

1060

1030

1030

980 
930 
770 
810 
860

128C

980

1100 
1140 
117C
1000

S6C 
1020 
1120 
9«0 

1040

96C 
970 
95C

870

87C 
770 
150 
760 
810



STREAMS TRIBUTARY TO LAKE ERIE 

04208506 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO Continued

OCTOBE 

MAX

,9 
  6

! NOVEMBER DECEMBER JANUARY FEBRUAR 

'IN MAX MIN MAX MIN MAX MIN MAX 

.6 7.0 6.7       6.9 6.6   

.8             7.2 6.5   

.8             6.8 6.5 6.6

.1             7.0 6.4 6.7 

.1             6.9 6.0 6.7

.0       7.4 6.0       7.3 

.0       7.1 6.6 7.0 6.5 6.7

      7.2 6.6 7.2 6.3 7.3

o. 8

APRIL MAY JUNE JULY AUGUST 

MAX MIN MAX MIS MAX MIN MAX MIN MAX

7.2 6.7 6.B 6.8 6.8 6.8 6.9 6.8 7.1 

7.8 6.5 6.8 6.8 6.8 6.8 6.8 6.8 7.1

7.0 6.9 7.1 7.0 6.8 6.8 7.0 7.0 7.

7.1

7.0 

7.1

7.1 6.9 6.9 6.8 7.0 6.9       7.1 
7.0 6.8 6.8 6.8 7.1 6.9       7.1

7.8

Y

MIN

6.2 
7.0 
7.1 
6.5

-

6. 
6. 
6.

6. 
6.

5.
6.

6. 
6. 
6.

-

4 
0 
1

6 
1

B 
3

5 
5 
5

4.5

MIN

7. 

7.

7.
7.

7.

6.

7. 
7.

0

0

0
1

0

9

> oooc

MARCH 

MAX

7.1 
6.7 
6.9 
7.0 
6.9

6.8 
6.8 
6.9 
6.9

7. 
7. 
7.

7. 
7.

1 
0 
0

1 
0

7.2 
7.1

7.2 
7.2 
7.1 
7.2 
7.2 
7.2

7.2

SEPTEM 

MAX

7. 

6.

7.

7. 
7. 
7.

6. 
7.

6.

7.

7. 
7.

0 

8

1

0 
0 
0

9
0

9

0

0 
0

MIN

6.4 
6.5
6.6 
6.5 
6.5

6.4
6.6 
6.7 
6.6

6.7
t.e
6.8

6.7 
6.8 
6.9

t.e
6.6 
6.8 
7.0 
7.0

6.9 
6.9
6.9 
6.9 
7.0 
7.0

6.4

)EP 

HIM

6.9

6.6 

6.6 

6.8

7.0

6.9 
6.9 
6.9

6.8 
6.6 
6.9

6.9

6.9 

6.9

«.9
6.8 
6.8



STREAMS TRIBUTARY TO LAKE ERIE 

04208506 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO

DISSOLVED OXYGEN (DO), IN MI 

OCTOBER NOVEMBER 

MAX PIN MAX PI

0.0 0.0 0.3 C. 
0.4 0.0 0. B n. 
1.6 0.4 1.8 0. 
1.5 0.) 0.3 0. 
?.3 C.O 0.3 0.

   2.1 1.

0.3 0.0 4.7 3. 
0.4 0.2 4.0 3.

DECEMBER JANLARY FEBRUARY 

N MAX PIN MAX MIN MAX MIN

2.<)    2.0 0.6 
3.0 1.4 0.7 0.2   

  

MARCH 

MAX

9.1 
B.2 
6.5 
6.6

UN

7.6 
6.5 
5.7 
5.B

3. 2.3 7.5 7.0 3. B 
2. 1.5 7.3 6.2 3.4

12. B 
11.8

10.4
9.5 
8.6

APRIL MAY JUNF JULY AUGUST 

PAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

B.O 7.6 0.2 0. 0.3 0.3 0.3 C.C   

9.6 B.5 0.2 0.1 C.4 0.4 C.O C.O 0.3 
9.1 B.3 0.2 0.1 0.4 0.3 0.0 0.0 0.2

7.4 5.8 0.1 0.0 0.4 0.3 0.0 0.0 0.2 
5.8 4.0 0.2 0.1 0.4 0.3 0.0 0.0 0.2 
4.5 3.0 0.2 0.2 0.4 0. 3 0.0 0.0 0.2

2.3 1.7 0.4 0.1 0.4 0.3 0.6 0.1 0.2 
2.7 1.7 0.4 0.3 0.4 0.3 0.3 0.0 0.2 
1.9 1.7 0.4 0.3 0.4 C.3 0.2 0.0 0.2

   1.0 0.8 0.4 0.2 0.2 0.1 0.2 
1.1 0.5 0.3 C.O 0.2 0.1 0.2

3.7 0.1 1.3 0.3 0.2 0.0 0.2 0.1 0.2

0.2 0.2 0.4 0.3 0.8 0.4       0.2

  

0.2 
0.2

0.1 
0.1 
0.2

0.2 
0.2 
0.2

0.2 
0.2

0.2

0.2

_I

10 
9 
9 

10 
10 
10

I

1 
6 
6 
1 
1 
0

SEPTEM 

MAX

0.

0. 
0.

0. 
0. 
0.

0. 
0. 
0.

0. 
0.

0.

0.

2

2 
2

2 
2 
2

2 
2 
2

2 
2

2

3

  

9 3 
9 2 
9 2 
9 3
9 ;
B 7

SEP 

PIN

O.I

C.2 
C.2

C.2 
0.2 
0.2 
0.2
0.1

C.I 
0.2 
C.2 
0.2

a. 2
0.2

0.2

0.2

0.2
C.3

9.6 0.1 0.6 0.0



STREAKS TRIBUTARY TO LAKE ERIE 

0<120«5O6 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY 

AX MIN MAX MIN MAX MIN MAX MIN MAX MIN

1
2
3

5

6
7
8

11
2 
3
4
5

6
7 
6
1
0

1
2

4

6
7

9
30
31

AY

I

3
4
5

27.
28.
23.

27.

27. 
27.

27.

27.
28.
27.
27.

27.
26.

25.

2«.
24.

22.

23. 
23.

21. 
22.
22.

5 27.0 .'1.5
0 23.0 0.0
0 22.'"! 8.0

0 25.0 8.5

0 26.0 9.0 
0 26.5 0.0

1 26.0 l.C

0 26.0 2.0 
0 26.0 9.5
3 26.0 7.5
0 26.5   

0 26.0   
0 24.5   

0 24.5   

5 23.5   
1 23.0

0 22.0 e.O

5 22.5 6.0 
0 22.0 8.0

5 ?0.5 
0 21.0
D 2^.5

APRIL

MAX MIN MAX

12.

9.
9.

1C.

5 10.5 25.0

0 8.0 24. C
5 8.5 22. )
1 9.0 21.

0.0   
6.C
6.0   

8.C   

8. C 
8.5   

0. 5   

9.5 8.5 
7.5 9.0
   10.5

IC.O

   9.5
11.5

   19.0

   17.0
   15.5

5.C 14.0

5.C 11.5

14.5 
   19.0
   19.0

MAY JU

MIN MAX

25.0 29.0

22.0 29.0
21.0 25.0
21.0 24.5

  
  
  

  

  

11.5

8.0
B.O
9.5

8.5
7.C

13.5

13.0
14.5

11.0

9.5

13.0 
14.5
14.0

MIN

28.0

24.0
24.0
24.5

15.
13.
12.

14.

12. 
13.

7.

10.
10.
11.

12.
 

14.

11.
10.

11.

14.

5.
7.

3
5
5

0

0 
0

5

0
5
0

0
 

0

0

c

n

5
0

MAX

27.

26.
28.
28.

0

0
0
0

13.5
12.0
12. 0

10.5

11.0 
9.5

6.0

9.0
10.0
10. 0

__
  

10.0

q<

10.

12.

^
5.

JULY

MIN

25.5

27.0
27.5
27.0

8.0 7 0
8.0 65
6.5 3 0

5.0 3 0

5.5   

:~ :::

7.5 6.5
8.0 6.5
8.5 7.0

7.5 6.5
8.0 5.5 

11.0 6.5

9.0 7.0

8.0 7.0
8.5 8.0

9.0 7.0

8.0 7.0

AUGUST

M AX MIN

  

29.0 28.0
29.0 28.0
29.0 28.0

10.5
10.0
11.5

8.0

10.0 
10.0
10.5 
9.0

11.0
12.5
12.0

12.0
15.0 
15.0

13.0

12.0
12.0

...

12.0

11.0 
9.5

12.0

9.0
9.0
6.5

7.0

B.O 
9.C
8.C
e.c

9.5
C.5
1.0

l.C
1.5 
3.C

0.0

IC.O
11.0

IC.O

e.o
8.5
8.5

SEPTEMBER

MAX

31.5

31.0
30.5
31.0

MIN

31. C

30.5
30.0
30.0

O.T
2.0
5.0

6.0
6.0
6."

9.0
c.o
2.0

4.54.")

21.
21.
23.

26.
27.

21. C
20.5
21.0

11 24. C
24.0

26.0
26.0
27.0

28.0
28.0

24. 5
25.0
26.0

27.0
27.5

28.0
28.0
26.0

25.0
26.0

27.0
28.0
25.0

25.0
25.0

30.0
30.0
30.0

31.0
31.0

28.5
29.0
30.0

30.0
30.5

31.0
31.0
30.0

29.5
30.0

25.0
30.0
27.0

28.5
29.0

26.0 25.0 28.5 25.5

17.0 16.1 28.C 27.C

27.0 27.0

28.0 26.0

27.5 27.0

28.5

29.0

28.0

20.0

21.0 20.0

23.0 22.0

29.5 20.0

27.5 26.0

29.0 28.0

30.0 29.0

30.0 24.5

30.0

solo

3UO 

32^0 

31.0 

32.0

29.0

29.0

30.0

28.0

27.5 22.5

23.0 22.0



STREAMS TRIBUTARY TO LAKE ERIE 

04209000 CHAGRIN RIVER AT WILLOUGHBY, OHIO 

LOCATION. Lat 41*37'48", long 81*24'02", In T.9 N., R.10 W. , Lake County, at bridge on State Highway 84, 600 ft

DRAINAGE AREA. 246 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1963 to September 1970 (miscellaneous). 
Sediment records: July 1969 to September 1970.

sediment discharges computed by subdivision on Aug. 8, Sept. 3, 17, 18, Oct. 2, 3, Nov. 18-20, 1969, Aug. 17, 
flept. 8, 9, 18, 19, 24, 1970. Flow affected by ice Dec. 14-29, 1969, Jan. 5-29, Feb. 14-18, 1970. Water is

Willoughby,

SUSPENDED-SEDIMENT DISCHARGE, JULY TO SEPTEMBER 1970

JULY AUGUST SFPTFMhFk

MEAN MFAH
MEAN :ONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MF « kl cnMCFN- SEDIMENT

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE nlSCHARGF TPATlnN DISCHARGE
ICFS1 IMG/l) (TONS/DAY) (CFS! (MG/l) (TONS/DAY! ^c^'l (>T,/LI (TONS/DAY)

45 27 3.3
«"i 25 3.0
*3 23 2.7

134 1* 5.1 42 22 2.5
118 14 4.5 43 IB 2.1

252   9.6 2135   lf.R.3



MEAN
DISCHARGE 

DAY (CFS)

265
751
223
130

STREAMS TRIBUTARY TO LAKE ERIE

04209000 CHAGRIN RIVER AT WILLOUGHBY, OHIO Continued 

SUSPENDED-SEDIMENT DISCHARGEt HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVtMBEP DECEM

6.5
5.9 
5.5

iER

>EAN
MEAN CONCEN-

DISCHARC.F TRATION
(CFSI (M6/L)

16* 10

127
206
701

SEDIMENT
DISCHARGE
(TONS/DAY]

7.1 
3.3 
1.2

1.2 
1.0 
.93
.88

1.1 
1.0 
.90

9?3 
73B 
382 
320 
290

2?0 
200 
190

190
180
170
170
160

160
160
180
200

3.2 
3.0 
2.6

298 
2RO 
225



STREAMS TRIBUTARY TO LAKE ERIE

04209000 CHAGRIN RIVER AT WILLOUGHBY, OHIO Continued 

SUSPENBED-SEBIMENT BISCHARGEi WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

APRIL

MEAN
CDNCEN- SEDIMENT 
TR6TION DISCHARfiF. 
(MG/LI (TONS/DAY

MAY

7 .1 
7.7 
7.7

203
135
111

PARTICLE-SIZE BISTR1BUTION OF SUSPENBEB SEBIMENT, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
(METHOBS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE! C, CHEMICALLY BISPERSEBi N, IN NATIVE WATER! P, PlPETi S, SIEVE; 

V, VISUAL ACCUMULATION TUBEi W, IN B1STILLEB WATER)

HATER
TEMP- SUSPENDED 
PERA- CONCEN- SEDIMENT 
TURE DISCHARGE TRATION DISCHARGE

PARTICLE SIZE
METHOD 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
ANALY-

MAR 04

JUN 25

1315

0310

2910 2100 16500 22 30 43 60 73 90 96 99 100

 

SIS

SBWC

SBWC



STREAMS TRIBUTARY TO LAKE ERIE 

04212200 GRAND RIVER AT PAINESVILLE, OHIO

LOG

DRAINAGE AREA.  701 

PERIOD OF RECORD.  

EXT

0

DC 
0 
3 

NO 
0 
2 

OE 
0 
I 

JA 
0 
3 

FE

MA

AP 
0 
I

MA

2 
JU

0

JLI 
0 
2 

AU 
1 

SE 
0 
2

CAV 
1 
2

6 
7 
8 
9
if

11 
12

14 
15

16 
17 
18

21 
22 
73
24

26 
27 
28

sq mi.

REMES.  1969-70: 
pH: Maximum, 11.9 Oct.

ing January t

STE

r.
3... 1800 

0950

}... 1230 
1410

5... 1650 
... 0900

r... 0900
1630 

!. 
2140 

... 1800

"... 1550 
1510

1800 
7100

2003 
1745

1800 
2145 

Y
1710 
1800

2000 
T. 
i... 1310

1500

SPEC

OCTOE

13300

2200 
3200

3COOO

9000

22000 1 
16-.JO

2..000 1 
1.3500

172UC

1^430 
14000

31 238^0
31 14000

MONTH 300,00

o March.

DIS-

65 
35

98

170 
2580

330 
3540

1640
501

253 
2130

3090 
268

142 
1420

90 
325

55 
59

14

7.5 
140

F!C CONI

es

MIN

1900

48 C'i1

90Cu

46UC 
4700

2400

7000 
7000 
2000

lluo

30; minimum, 5.3 Feb. 13.

CHEMTCA 

BICAR-

100 
24

75

80 
62

20 
68

49 
53

46 
47

50
T

70

58
78

70 
72

28

67
100

5UCTANCE 

NOVE 

MAX

12210

21100

14900

9000 
43^1

2100

1603 
1 80C
2330

21100

CAR-

0 74
0

0

0 
0 45

4 167
0 49

0 52 
0 95

0 174
0 56

0 53 
34 21!

0 147

0 166 
1 69

0 138 
0 82

0 190 
0 61

(MICROMHOS/CM AT 25 

MBE" OECEM8 

MIN MAX

apnn 9200

11400 1363C

46~C 1800

41"0 90C 
2900 1100

12CO 3100 
14^0 3100

1400 3400

1 5 00 42^0 
170C 4400

HOC 19200

CHLO-

550 
5300

7600

2300 
142

4800 
61

133 
1980

5300 
138

89 
7100

6400

4600 
378

5750 
1440

5300
600

°C), WATER 

E«

MIN 
4303
4300

r 1970.

dur-

DtS- 
OIS- SOLVEfl NON- SPECt- 

SOtVEB SOLtOS C»B- FIC 
FLUO- (RESI- HARD- BONATE CONO-

.3 9.7 

.4 6.5

.4 3.9 

.3 6.6

.3 6.5 

.2 5.8

.3 .6 

.2 6.0

.2 5.9 

.? 6.4

.3 4.7 

.1 5.3

.2 4.9 

.6 .5

.2 .6

.2 7.4 

.1 12

.7 3.5

.1 8.8

.5 1.6 

.1 11

YEAR OCTOBER 1969 

JANUARY 

MAX MIN 

3100 300

1210 512 430 2060

12700 
1120

4290 
434

312

430 
3780

416

292
12500

10000 
362

9280

8980

6620 
496

2020 
216

122

156 
1660

162

124
6220

5260 
166

5120

5190

TO SEPTEMBER 1970 

AUGUST

5000 4030 7CO   -   

leoo

1200

600 
600 
800

903 
1003

1100

903 
930 

1000

2 COO

6CO

::: :::

. 

::: :::

13400 
19900 
14900 

TQOO 
3700

4400 
12800 

6800 
3600 
2700

6600 
417

1950 
167

66

116 
1620

124

83 
6130

5200 
117

5060

5130

19100 
1750

6760 
669

548

661 
5860

679

495 
17000

16300 
634

11600

14700

13800

SEPTEMBER

MAX MIN 
14800 2800 
20400 14800 
20500 17600 
21230 8900 
12800 4500

4700 3400 
5000 3200 

70200 500T 
14000 8000 
16200 '.2800

15200 4400 
9800 3200 

170"0 9800 
20200 12SOO 
12800 6400

A400 1600 
7600 1.500

2000

11400 
9600

76CO 
1200 
1000 
1000 
57CO

21200

180C

9200 
7700

1000 
700 
600 
800 
900

600



STREAMS TRIBUTARY TO LAKE ERIE 

04209000 CHAGRIN RIVER AT WILLOUGHBY, OHIO Continued

Period of record:
Specific conductance (1950-52, 1962-68): Maximum, 30,300 micromhos July 14, 1964; minimum, 309

1950.
pH (1969-70): Maximum, 11.9 Oct. 30, 1969; minimum, 5.3 Feb. 13, 1970. 
Dissolved oxygen (1967-68, 1969-70): Maximum, 13.6 mg/1 Jan. 29-31, 1970; minimum, 0.0 mg/1 on

RE Mi

D

M 

D

Mr

Disposal Plat 
Madison, Ohic

AY MAX

1 7.1 
2 6.7 
3 7.2 
4 7.5 
5 7.5

6 7.2 
7 7.4
8 8.2 
9 7.2 

10 7.0

1 6.8

4 
5

6 
7
8 
9
0

2 
3

5

6 
7
B

0 
1

}NTH

»Y

1 
2 
3

5

6 
7
8

0 

f>
^

0

i
2 
3 
4 
5

6
7 
B

0 
I

NTH

6.9 
7.9

6.9 
7.0 
8.5 
8.3 
7.0

7.0 
7.4 
7.2 
1.4 
7.8

9.2 
7.3
7.2 

11.6 
11.9 
10.3

11.9

M4X

B.3

11.8 
11.7

9.6 
8.9 

11.7

B.3 

B.I

3.4 
8.0

11.8

(drainage

DCTOBER 

MIN

6.1 
6.2 
6.4 
6.3 
6.5

6.8 
7.0 
7.0 
6.1 
6.5

  

6.6 
6.6

6.7 
6.3 
6.6 
6.9 
6.7

6.8 
6.9 
7.0 
6.9 
7.0

7.1 
6.3 
6.8 
6.9 
9.3 
7.4

6.1

APBIL 

MIN

8.3

8.1 
7.7

7.7

7.3
7.1

area 581 sq mi).

PH (UNITS), WA 

NOVEMBER 

MAX MIN

8.4 7.0 
7.7 7.0 
8.2 7.0 

10.5 7.2 
9.4 7.5

8.0 7.5 
9.0 7.6 
9.B 7.7 
8.1 7.3 
8.4 7.0

7.3

7.8
8.3

1.0 
7.9
7.8 
8.0 
8.5

8.1 

8.4 

S.4

8.0 
7.6 
8.2 
8.3 
8.7

ID. 5

MAX

10a'l

3.0 
8.0

7.B

7.8 
7.8

7.8

8.3
8.5

&.<>

6.9 
7.6

7.5
6.9 
7.4 
7.2 
7.4

7.1 
6.7 
6.3 
3.0 
7.0

7.0 
6.7 
6.8 
7.0 
7.5

6.7

MAY

MIN

6.9

7. 1
7.1

6.9

6.6 
7.9

ER YEAR OCTOBER 1969 TO SEPTEMBER 19TO 

DECEMBER JANUARY FEBRUARY MARCH 

MAX MIN MAX MIN MAX MIN MAX MIN

B.2 7.7             B.B

B.6 7.1             3.2

B.7 7.0       3.7 6.') B.4

7.8 6.3       9.0 6.5 3.9

            9.7 .5 B.4

«
1 0.0

JUNE JULY AUGUST SEPTEM 

MAX MIN MAX MIN MAX MIN HAX

8.6 7.2 11.6 8.3 10.6 1.2 7.5

7.6 7.2 10.9 7.0 7.3 7.0 3.0

7.8 7.1 8.5 6.7 7.3 7.1   

8.0 7.4 9.9 7.0 7.4 7.1 B.7 
7.7 7.2 11.2 6.3 7.4 7.1 9.0

6.3 
6.3 
6.3

6.2 
6.7 
6.5 
6.5 
6.0

7.0 
7.0 
7.8 
7.3

7.7 
7.5 
7.7 
7.9
7.8

6.3 
6.6 
6.7 
6.6 
6.5

6.7 
6.4 
6.1
6.2 
6.6 
3.1

6.0

3ER 

MIN 

7.1

7.4 
7.2

7.0

7.1

7.0 
6.9

7.0

7.5 
7.7



STREAMS TRIBUTARY TO LAKE ERIE 

04212200 GRAND RIVER AT PAINESVILLE, OHIO -Continued

DISSOLVED OXYGEN (DO), IN MILLIGRAMS PER LITER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

MAX MIN MAX MIN MAX MIN *1AX MtN MAX MIN MAX MtN

  " °"
8.7 8.1

      9.8 9.1       12.4 9.0 
      9.5 8.8       9.0 7.9 
      8.9 8.1       7.9 7.6

8.7 8.2
8. 1
o. o

9.8 8.9

      1.8 11.3            

7.5 7.4 1.9 11.5       3.5 3.1 
7.9 5.8 1.6 11.2       3.2 2.9 
3.3 5.7 1.5 11.2       3.0 2.8 
8.6 7.7 1.7 11.2       2.8 2.2

3.3 7.4 3.3 7.8       3.6 3.6

2. B 
2.6 
2.4

2.0

2.0 
2.1 
2.1 
2.1

  

2.8

2.5 
2.4 
2.3

1.6

1.6
1.8 
1.3 
1.8

2.7 
2.8 
2.5

1.9

2.3 
2.3 
2.* 
2.6

2.2

12.3 
12.4 
12.1

11.6

12.1 
12.1 
12.2 
12.2

11.5

APRIL MAY 

«Y M4X MIN MAX MIN 

1 1.3 1.1 8.3 7.3

3 2.2 1.7 8.5 8.1

7 -     10.3 8.9

1 9.5 9.0 5.8 4.2

5 9.1 8.6 8.8 7.2

8 9.8 8.2 10.6 7.9

5 10.0 9.1 6.7 4.5

7 9.7 8.6 8.5 8.2

1 -     7.0 5.0 

ONTH 12.3 7.7 10.6 3.5

JUNE JULY AUGUST SEPTEMBER 

MAX MIN MAX MIN MAX MIN MAX MIN

8.1 3.2 5.2 3.8 7.2 6.4 6.5 4.0

5.1 2.8 6.7 5.5 3.9 1.2 5.7 3.2

8.0 4.3 6.4 3.1 4.1 1.3 7.6 6.2

8.1 7.0 5.9 3.1 5.8 2.0      

7.3 6.2 5.3 1.9 5.4 3.3

      5.8 3.4 5.5 3.8 6.7 5.*

7.0 3.8 4.3 1.5 5.2 3.0 8.0 7.0

   5.1 2.6 5.2 3.3       

8.1 1.0 6.7 1.1 7.4 1.1 9.4 1.7



STREAMS TRIBUTARY TO LAKE ERIE 

04212200 GRAND RIVER AT PAINESVILLE, OHIO Continued

TEMPERATURE (°C) OF WATER, HATER YEAR OCTOBER 1069 TO SEPTEMBER 1970

flCTJBER 

 14X MIN

24.0 21.0 
'4.0 22.5 
74.0 20.0 
2:1.5 21.5 
'3.5 21.5

23.5 21.5
23.3 21.0 
21.5 20.0

2?. 5 20.3

2?.0 ?0.5 
24. 3 21.0 
24.5 23.5 
?4.0 20.0 
21.0 19.0

21.0 21.0 
21.5 19.0 
19.0 18.5

20.0 16.5

23.5 13.5 
IS. 5 15.5 
16.5 14.0 
16.5 15.5 
17.3 13.5

1 7.0 14.5

16.5 11.5 
Lo.5 15.0 
16.5 14.0 
16. 1 14. 0

24.5 11.5

APRIL 

»lftX MIN

6.5 4.5

5.0 3.5 
i.O 3.5

6.0 4.0

0.5 8.5 

1.0 9.0

1. 3 0.0
1.5 0. 3

4.0 2.0 
3.5 1.5

i. 1 2.0 
4.5 1.5

4.5 0.5

6.0 3.0 
6.5 4.0 
^.5 6.0 
I.'1 B. 3 
1.5 0.0

NOVEMBFR 

MAX MIN

8.0 15.5 
8.0 14.5 
7.0 15.0 
6.J 15.0 
6.3 9.3

2.5 11.0 
3.5 11.5

4.0 13.0

4.0 13.0 
3.5 11.0 
1.5 10. 0 
1.0 7.0 
7.0 3.5

6.5 3.5 
7.0 5.5 
8.0 S.5

5.5 4.0

4.3 3.5 
3.5 2.5 
5.0 3.5 
5.5 4.5 
5.0 4.0

5.5 4.5

6.3 5.5
6.5 6.0 
6.0 4.5

18.0 2.5

MAY 

MAX MIN

21.5 18.5

18.5 16.5 
19. 0 17.0

17.0 15.0 
19.3 14.5 
21.3 16.5

23.0 21.5 

24.5 21.0

22.5 20.5

21.5 18.0

24.5 21.0

24.0 21.5

23.3 17.0 
19.0 18.5 
19.0 16.5
23.3 13.5 
23.5 20.5 
25.1 22.0

RECEME 

MAX

6.0 
5.5 
5.5 
4.5 
5.5

4.5

2.0

2.5 
2.0 
1.5 
1.5 
1.5

1.0 
1.5 
1.5

1.5

2.0 
2.0 
2.5 
3.0

3.0

3.0 
3.5
3.0
3.0

6.0

JUNE 

MAX

26.0

22. 3
22.0

23.0 
23.0 
26.5

29.3

24.5

25.5

25.0

27.0

26.5 
25.5

29.5

FR 

MIN

3.5 
3.5 
4.0 
3.5 
4.0

2.0

1.5

1.5 
1.0 
1.0 
1.5 
1.0

1.0 
1.0 
1.0

1.0

1.5 
1.0 
1.0 
1.5

1.5

1.0 
2.0 
1.5
1 .0

1.0

MIN

25.5

21.0 
20.5

21.0 
21.0 
23.0

26.5

24.0

23.0

25.5

25.0 
23.0

26.5

JANUARY FE 

MAX MIN MAX

2.5 2.0 .0 
3.0 1.5 .0 
3.0 2.0 .0 
3.0 2.0 .5 
3.5 2.0 .5

1.3 
1.5
2.0

2.5 
3.0 
3.0 
3.0 
3.5

4.5
4.0 
4.0

2.0

1.5 
2.0 
2.0 
2.5

3.5

3.3 
2.5 
0.5 
1.0

4.5

JULY

MAX

30.5

31.0 
29.5

30.5 
30.5 
30.5

28.5

30. 3

29.5

27.0

31.0

32.3 
31.5

31.5 
32.0

0.5 .0

1.0 .0

2.0 .0 
2.5 .5 
2.0 .5 
2.5 .5 
2.0 .5

3.5 .5
3.0 .0 
3.0 .0 
?.0 .5 
1.0 .0

1.0 .0 
0.5 .0 
1.0 .0 
1.0 .0

2.0   

iSUARY 

MIN

0.5 
3.0 
3.0 
0.0 
3.0

0.5 
0.5 
1.0

0.5

3.5
0.0 
0.0 
3.5 
0.5

1.0 
1.5 
2.0 
0.5
0.5

0.5 
1.0 
3.5 
0.5 
0.5

2.0       
0.0       
0.0       
0.5 -    

0.0 4.0 0.0

AUGUST 

MIN M4X XIN

28.5 32.0

28.5 28.5 
28.0 29.5

28.0 30.0 
29.5 30.0 
28.0 30.5

25.5 31.0 

25.0 31.5

28.0 32.0

25.5 32.0

28.5 31.5

29.5 31.0 
29.5 32.0

31.0 31.0 
30.5 30.5

29.0

25.0 
26.0

2S.O 
23.5 
29.0

29.5

3,0

33.5

30.5

27.0

29.5 
30.5

29.5 
29.0

MAX

3.0 
1.5 
0.5

1.5 
2.0 
2.0

3.0

3.5 
4.5 
6.0 
5.0 
5.0

4.5 
5.5 
5.5 
5.5 
5.0

4.5 
4.0 
3.0 
3.0 
3.5

4.0

MARCH 

MIN

1.5
0.5 
0.0

0.0 
1.0 
0.5

1.0

2.0 
3.5 
4.0 
3.5 
3.5

3.0 
3.0 
4.0 
4.5 
3.5

3.0 
3.0 
2.0 
2.0 
2.0

3.0

4.0 3.0 
3.5 2.0 
4.5 2.0 
6.5 4.5

6.5 0.0

SEPTEMBER 

MAX MIN

31.0

29.0 
30.5

30.5 
30.0 
29.5

29.5

25.0

27.0

28.0

28.0 
23.5

17.0

28.5

25.5 
29.5

29.0 
29.0 
23.5

25.5

26.5

26.5

23.5 
20.5

15.5

31.0 15.5



STREAMS TRIBUTARY TO LAKE ERIE 

04212700 ASHTABULA RIVER AT ASHTABULA, OHIO

NAGE AREA.   136 sq mi.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ots-
niS- SOLVFD NON- SPECI- 

SOLVFO SOL ins CAR- FIC 
BICAR- CAR- CHLO- FLUO- (RFSI- HARn- BONATE COND-

AY
I
2 
3 
4
5

6
7 
8 
9 

10

I 
2 
3

6
7 
8 
9 
0

1 
2 
3 
4
5

6 
7 
8 
9
0
1

ON

OCT.
?a... 1215 110 1 58 160 .3 2.4 498 168 

NOV. 
09... 2200 114 0 46 115 .3 2.1 344 155 
18... 1?00 84 0 88 IB4 .3 3.8 558 190 

riFC. 
06... 2200 94 0 60 128 .3 3.5 378 154

JAN. 
06... 1450 102 0 38 41 .? 2.6 206 125

FEB.

APR.

30... 2200 86 0 65 118 .1 3.5 37' 143 
MAY 
13... 1800 90 0 102 250 .2 4.6 620 190 
27... 24TO 44 0 41 56 .2 4.5 198 96

JUNE

15... 1910 90 0 54 126 .0 4.8 376 175 
JULY

AUG.
03... 1530 87 0 51 204 .5 3.5 5?? 146

SFPT. 
08... 1500 98 0 93 340 .1 3.4 828 240 
76... 1800 53 0 50 98 .1 4.0 318 115

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°CI, APRIL TO SEPTEMBER 1970 

APRIL CAY JUNE JULY AUGUST 

PAX KIN M X fit, MAX MIN HAX HIN MAX M1N

400 2RO 9 0 320 1190 73C 1200 840 860 660

71C 56C 1200 740 1680 780       870 650

890 860 1000 790 1230 880       1580 1040

1230 100 670 28C 470 320       3000 147C

139C 840 67C 310 900 560 1200 510 1770 920

      703 450       410 1140 2760 1640

168 1810 
78 832

62 638 
121 905

77 694

42 376 
39 359

78 434

231 1320 
7? 652

116 1190 
60 373

101 65? 

173 1310

74 878

160 1360 
72 508

SEPTEMBER 

PAX MIN

2580 1020

1780 660 
980 690

1830 1080

1850 1500 
1660 1470

1580 900

800 250 
420 300

800 690 
1060 790 
1040 520

420 280 

2750 240



STREAMS TRIBUTARY TO LAKE EHIE 2: 

04212700 ASHTABULA RIVER AT ASHTABULA, OHIO Continued

EXTREMES. Period of record:
Specific conductance (1968-69): Maximum, 2,530 micromhos June 27, 1968; minimum, 130 micromhos Dec. 28, 1968. 
pH (1968-69): Maximum, 9.4 Feb. 27, 1969; minimum, 4.8 June 30, 1968.

Dece

specif

0«Y 
1 
2 
3
4 
5

6
7
e
5 

10

11 
12 
13 
14 
15

16
17 
18 
19 
20

21 
22 
23
24 
25

26 
27 
28 
29 
30 
31

MONTH

OAY 

1

ober 1968 to March 1969.

SPECIFIC CONDU

SPECIFIC 
CONDUCTANCE

OCTOBER OC

MAX 
MAX MIN 

1360 1010 7.5

   7.5

2390 750 8.1 
1030 760 8.2 
1380 430 8.4

580 450 8.3 
1130 760 8.1 
1190 620 8.0

APRIL 

MAX MIN MAX 

      7.8

CTANCE (MICROMHOS/CM AT 25° 
AND WATER TEMPERATURE (°C),

DISSOLVED 
PH OXYGEN

TOBER OCTOBER 

MIS MAX MIN

7.4      

7.2 11.4 6.6 
7.9 1,2.4 11.1 
7.8 12.5 10. 0

7.8 11.7 11.1 
7.8 9.9 8.3 
7.5 10.0 7.6

M4Y JUNE 

MIN MAX MIN 

7.4 7.0 6.6

o, PH (UNITS)I DISSOLVED OXYGEN IMG/D
OCTOBER AND DECEMBER 1969

WATER SPECIFIC 
TEMPERATURE CONDUCTANCE

OCTOBER OCTOBER

MAX MIN 
MAX MIN

17.5

17.0

17.0

ie.o 
ie.0
17.0

16.5 
16.0 
15. C

14! 5 

14.5

12.5 
11.0 
11.0

11.0 
11. 0 
11.0

6.5      

6.C 510 470 
5.0 560 410 
4.0 800 460 
4.0 74C 640 
3.5 760 530

3.5 590 480

1.0 690 420

18.5

JULY AUGUST 

MAX MIN MAX MIN 

8.6 8.3 7.3 7.2

re due to mal-

WATER 
TEMPERATURE

OCTOBER 

MAX MIN

  

0.5 0.5 
0.5 0.5 
.5 0.5
.0 l.C
.0 0.5

.0 0.5 

.0 0.5 

.0 0.5

SEPTEMBER 

MAX MIN 

8. 7. 3

MAX MIN

::: :::

...

 

.0   

.5 7. 1

.7 7.2

.5 7. 1 

.6 7.2

MAX MIN MAX MIN 

7.8 7.4 7.0 6.

7.3 7.1 7.3 7. 
7.3 7.2 7.3 7.

7.3 7.2 7.3 7. 
7.3 7.3 7.6 7.

7.6 7.3 7.3 7. 
7.6 7.3 7.4 7.

8.2 6.3 8.0 6. 

7.5 6.9 7.C 6.
7.3 7.1 7.7 7.

7.4 7.2 6. 5 8. 
7.3 7.0 8.6 8.

7.3 7.1 8.8 B. 
7.7 6.8 8.6 8.

8.2 7.3 8.6 7. 
9.1 6.4 8.6 8.

7.2 6.9   

MAX MIN MAX 

8.6 8.3 7.3

6.4 8.3 8.1 
8.4 8.3 8.3

8.3 7.4 8.4

11.5 
      10.6

      10.3 

      10.0
8.9

7.5 7.5 8.9 
8.3 7.5 11.7

e.e
      9. 7

   9.3 
7.6 7.4 6. 7

7.5 7.3 7.6 

?       11.7

MIN MA 

7.2 8.

7.5 9. 
7.8 8.

8.0 8. 
8.1 8.

7.2 6. 
9.6 6.

B.6 8. 

6.7 7.
7.4 8.

7.5 B. 
7.4 8.

7.6 7. 
6.8 7.

8.0 7.
7. e 6.

7.2 

6.5 9.

MIN 

7. 3

7.9 
7.6

7.5
7.8

6.2 
6.0

6.5 

6.4
6.4

7.5 
7.5

6.6 
6.7

2 6.7 
8 5.9

i 4.4



STREAMS TRIBUTARY TO LAKE ERIE

04212700 ASHTABULA RIVER AT ASHTABULA, OHIO Continued

DISSOLVED OXYGEN (DO). IN MILLIGRAMS PER LITERi APRIL TO SEPTEMBER 1970 

APRIL MAY JUNE JULY AUGUST 

MAX flu MAX MIN MAX MIN MAX MIN MAX MIN

SEPTEMBER

MAX MIN

' 
^*
^*

 
" 

10.
 

L L«

6,

9. 7

TEMPERATURE <°C) OF WATER, APRIL TO SEPTEMBER 1970

MAY JUNE JULY AUGUST SEPTEMBER

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

5.0

6.C 
6.0

a.c
1C.C 
10.0

1C.O 
9.5 
9.5 

1C. 5

11.0 
12.5 
12.5 
12.0 
12. C

12.0

13.0

14.0

18. C

2.0

4.0 
4.5

7.5 
9.5

9.0 
9.0 
9.5 
9.5

10.5 
11.0 
12.0 
12.0 
11.5

11.5

11.5

10.5

12.5

6.5

5.5

a.o 
a.o

7.5 
8.5
9. a
0.5

1.0 
8.5 
8.0 
8.0 
1.0

0.5

a.;

9.5

0.0

3.5

1.0

5.5 
4.5

6.0 
7.0 
3.5
3.5

8.0 
6.0 
5.5
7.0 
7.0

8.0

7.0

4.0

21.5

19.5

21.0 
22.0

23.5 
24.0 
24.0 
21.5

21.0 
22.5 
25.0 
23.5 
22.5

22.0

23.5

22.5

6.5

9.0

7.5 
9.0

l.C 
2.0 
1.5 
7.0

5.0 
9.0 
1.5 
2.0 
1.0

0.5

1.0

1.5

26.5 23 5 28.0

25.5 24 5 26.0

   27.0 
27. 0

      28. 5 
      28.5 
     - 29.0 
      29.0

      29.0 
      28.5 
      28.5 

28.0 
      27.5

24.0 21.5 25.5

24.5 23.0 27.0

      25.0

26.0

25.5

26.0 
25.0

26.5 
27.0 
27.5 
28.0

28.0 
28.0 
27.5 
27.5 
25.0

22.0

23.5

23.5

25.5 22.5

24.5 21.5

25.5 22.5

::: :::

 

:::
 



ST. LAWRENCE RIVER BASIN

STREAMS TRIBUTARY TO LAKE ERIE

04214500 BUFFALO CREEK AT GARDENVILLE, N.Y.

bridge on union Road and 2 miles upstream from Cayv

DRAINAGE AREA. -.144 sq mi.

PERIOD OF RECORD. --Chemical analyses: October 1961 to
Water temperatures: October 1961 to September 1962.

MAN- 
DIS- SILICA IRON GANESE 

TIME CHARGE (SI02) I FE ) (MN)
DATE (CFS) (MG/L) (UG/L) (UG/L) 

OCT.
22... 1115 107 3.7 40 0

NOV.
19... 1100   5.1 160 0

DEC.
IB... 1645 168 4.5 30 0 

JAN.
21... 1500   5.9 20 0 

FEB.
19... 1025 328 4.7 60 0 

MAR.
19... 0950 209 2.5 20 0

APR.
23... 0945 111 .4 20 0 

MAY
21... 0830 80 .1 20 0

JUNE
24... 0820 24 1.2 30 0

JULY
24... A 0900 38 .6 20 40

AUG.
25...B 1000 £32 2.9 30 10

SEPT.
21. ..D 1700 35 2.2 20 0

A INCLUDES 0.8 UG/L DISSOLVED MERCURY (HG).
B INCLUDES 0.9 UG/L DISSOLVED MERCURY (HG).
C DAILY MEAN DISCHARGE.
D INCLUDES 0.2 UG/L DISSOLVED MERCURY (HGI.

NON- SPEC1- 
CAR- FIC

HARD- BONATE COND- 
NESS HARD- UCTANCE PI 

TIME (CA.MG) NESS (MICRO- 
DATE (MG/LI (MG/L) MHOS) (UNI

OCT.
22... 1115 207 63 452 8

NOV.

DEC.
IB... 1645 173 66 392 B 

JAN.
21... 1500 191 73 501 7

FEB. 
19... 1025 157 58 425 8

MAR.
19... 0950 159 56 372 8

APR.

MAY
21... 0830 148 36 349 8
JUNE
24... 0820 158 31 394 8
JULY 
24... 0900 124 34 303 7
AUG. 
25... 1000 157 32 373 7

SEPT.
21... 1700 147 46 332 B

DIS
SOLVED ORGANIC

CHLO- FLUO- NITRO-
SULFATE RIDE RIDE GEN NITRITE
(S04) (CD (F) IN) (N02)

OCT.
22... 65 IB .1 .20 .04

NOV.
19... 63 23 .3 .31 .50

DEC.
IB... 55 18 .1 .18 .08

JAN.
21... 58 44 .2 .22 .23

FEB.
19... 52 38 .2 .25 .04

MAR.
19... 46 22 .1 .07 .05

APR.
23... 39 19 .1 .38 .03

MAY
21... 41 15 .2 .35 .01

JUNE
24... 50 18 .1 .38 .02

JULY
24... 42 16 .1 .85 .12

AUG.
25... 47 16 .1 .39 .08

SEPT.
21... 47 IB .2 .22 .25

iga Creek.

September 1962, July 1966 to September 1970.

DIS-
DIS- SOLVED

CIUM SIUM SODIUM SIUM BONATE BONATE 
(CA) (MG) (NA) (K) (HC03) (C03)

(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

65 11 10 4.1 176 0

47 6.8 14 3.9 99 0

56 8.1 10 2.0 131 0

61 9.5 23 2.5 144 0

50 7.8 20 2.2 120 0

51 7.7 11 1.6 126 0

48 7.5 10 1.7 131 0

46 8.0 8.5 2.1 136 0

47 10 18 2.2 155 0

37 7.8 8.6 2.5 110 0

45 11 9.0 2.2 152 0

4<t 8.9 9.0 3.3 122 2

METHY-
LENE PECAL 

COLOR CHEM- BLUE DIS- COLI-

H INUM- OXYGEN SUB- MERCURY SOLVED (COL. 
COBALT DEMAND STANCE ( HG ) OXYGEN PER 

TS) UNITS) (MG/LI (MG/L) (UG/L) (MG/L) 100 ML

.0 14 13 .04

.8 35 12 .05

.1 B 5.0 .02

.5 8 9.0 .05

.0 7 7.0 .03

.2 12 31 -02

.2 6 4.0 .06   10.2

.1 9 11 .02   10.4

.2 6 7.0 ,04   9.6

.8 12 8.0 .02 .8 8.3 52

.8 5 6.0 .01 .9 9.2

.3 14 12 .04 .2 8.1

DIS- DIS
SOLVED SOLVED

TOTAL SOLIDS SOLIDS LOSS
PHOS- (RESI- (SUM OF ON

NITRATE AMMONIA PHORUS DUE AT CONSTI- IGNI-
(N03) (NH4) (P04) 180 C) TUENTS ) TION E

.2 .05 .17 277 263 10

3.7 .06 .87 246 217 34

5.3 .00 .09 236 223 30

4.8 .51 .64 287 281 17

5.6 .05 .12 245 240 18

.0 .10 .14 222 204 16

2.4 .09 .04 206 192 10

.0 .17 .05 197 188 29

1.5 .22 .04 227 224 31

.2 .10 .07 181 170 21

.2 .07 .08 201 209 26

.0 .06 .10 208 193 18

ALKA-

AS 
CAC03
(MG/L )

144

81

107

118

98

103

107

112

127

90

125

103

)

TEMP-
;RATURE

6.5

 

1.0

 

1.0

.0

13.0

15.0

19.0

22.0

17.0

27.0



STREAMS TRIBUTARY TO LAKE ERIE 

04214500 BUFFALO CREEK AT GARDENVILLE, N.Y. Continued

SPECTROGRAPHIC ANALYSES, MICROGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- DIS- DIS- DIS- DIS-

INUM 
(AL) 

IUG/L)

BARIUM 
(BA) 

(UG/LI

LIUM 
(BE) 

IUG/L)

BISMUTH 
(BI) 

IUG/L)

BORON 
(B) 

IUG/L)

MIUM 
(CD) 

IUG/L)

MIUM 
(CR) 

(UG/L)
(CO) 

IUG/L)
(CU) 

(UG/L)

MANIUM 
IGE) 

(UG/L)

DIS-

IRON 
(FE) 

(UG/L)

DATE

APR.
07...

DIS 
SOLVED
LEAD
IPB)

IU6/L)

<4

DIS 
SOLVED

LITHIUM
(LI)

(UG/L)

0

MAN
GANESE
(MN)

(UG/L)

16

MOLY
BDENUM
(MO)

IUG/L)

<2

SOLVED
NICKEL
(NI )

(UG/L)

<4

RUBI
DIUM
(RB)

IUG/L)

0

SOLVED
SILVER
tAG)

(UG/L)

0

STRON
TIUM
(SR)

IUG/L)

70

SOLVED
TIN
(SN)

(UG/L)

<4

TI
TANIUM
ITI)

IUG/L)

4

VANA
DIUM
(V)

(UG/L)

<4.0

DIS 
SOLVED
ZINC
(ZN)

(UG/L)

<140

STREAMS TRIBUTARY TO LAKE ONTARIO 

04219735 EIGHTKENMILE CREEK AT LOCKPORT, N.Y.

PERIOD OF RECORD. --Chemical analyb

REMARKS. --

DATE

AUG 19 
SEP 16

DATE

AUG 19 
SEP 16

Sampled A

TIME

1510 
1500

DIS- 
SOLVEIi 
SOLIDS 
(RESI 
DUE AT 
180 0 
(MG/L)

445 
336

ugust 1967 to J

DIS-

(CFSI (FT)

2 
2

SPE 
FI 

HARD- CON 
NESS UCT 
(CA.MG) (MI 
(MG/L) MH

es: August 1969 to Septemher 1970.

une 1969 by Federal Water Pollution Control Admini 
0).

CHEMICAL ANALYSES, AUGUST AND SEPTEMBER 1969

CHLO-

(S04) (CD 
(MG/L) IMG/L)

98 95 
48 102

ORGANIC 
NITRO-

(N) 
(MG/L)

.88 

.79

I-

NCE PH TEM- 
RO- PERATURE 

OS) (UNITS) (DEG C)

7.8 
280 581 6.7

DIS 
SOLVED 
ALUM 
INUM 
(AL) 

'3ATE (UG/L)

SI:P 16 600

TOTAL 
CHRO- 

ARSENIC MIUM 
(AS) (CR) 

(UG/L) (UG/L

0 57

20 
22

strati on (Federal ifater

TOTAL 
KJEL- 
DAHL TOTAL 
NITRO- PHOS-

(N) IN03) (NH4) IN02) (P04) 
IMG/D (MG/L) (MG/L) (MG/L) (MG/L)

4.9 1. 
2.2 4.4 2.

COLOR 
(PLATI- TUR- DIS- 
NUM- BID- SOLVED 
COBALT ITY OXYGEN 
UNITS) (JTUI (MG/D

95 35 6.4

DIS 
SOLVED 

COPPER IRON LEAD 
(CU) (FE) (PB) 

IUG/L) (UG/L) (UG/L)

30 120 74

8   .83 
3 .46 .80

CHEM-

OXYGEN 
DEMAND 
(MG/D

43 
43

DIS 
SOLVED 
MAN 

GANESE 
(MN) 
(UG/D

100

BIO- COLI- 
CHEM- FORM

Quality

ORTHO- 
PHOS 
PHATE 
(P04) 
IMG/D

.28 

.00

METH- 
YLENE 
BLUE

OXYGEN ONIES SUB- 
DEMAND PER STANCE 
(MG/L) 100 ML) (MG/L)

8.4 260 
>7.6 320

ZINC 
(ZN) 

(UG/L)

5700

--

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT.
07... 1410 -- 97 6? 7? 

NOV.
04... 1445   103 84 77 

DEC.
0?... 1435   09 71 01 

JAM.
06... 1410   Ibl 13R 13° 

FFP.
03... 14*5   HO 65 R2 

MflR.
03... 1330   130 94 123 

APR.
07... 1440   98 97 153 

MAY
05... 1330   90 90 11? 

JUNE
"2... 1345   103 62 77 

AUG.
03...A 0000 147 69 65 '4

A INCLUDES 0.1 UG/L DISSOLVED MERCURY IHG).



STREAMS TRIBUTARY TO LAKE ONTARIO 

04219735 HIGHTEENMILE CHEEK AT LOCKPORT, N.Y. Continued

CHEMICAL ANALYSES, AUGUST AND SEPTEMBER 1969

CHARGE DEPTH (S04)
DATE

AUG 19
SEP 16

DATE

AUG 19
SEP 16

TIME (CFS) (FT) (MG/L)

1510
1500

DIS-
SOLVEIi
SOLIDS
(RESI 
DUE IJ
180 C) (
(MG/L)

445
336

2
2

HARD 
NESS
CA.MG)
(MG/L)

_
280

DIS
SOLVE:

98
48

SPECI
FIC

COND 
UCTANCE PH
IMICRO-

ORGANIC
CHLO- NITRO-

(CL) IN)
(MG/L) (MG/L)

95 .88
102 .79

TEM
PERATURE

MHOS) (UNITS) (DEG C)

7
581 6

D
ALUM-

DATE

INUM 
(AL)

AKStNll.
(AS)

(UG/L) (UG/L)

SC:P 16 600 0

.8 20

.7 22

TOTAL
CHRO-

(CR) (CU)

TOTAL 
KJEL-
DAHL TOTAL
NITRO- PHOS- 
GEN NITRATE AMMONIA NITRITE PHORUS
(N) (N03) (NH4) (N02) (P04)

(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

4.9
2.2 4.4

COLOR

NUM- BID-
COBALT ITY
UNITS) (JTU)

_-
9-5 35

DIS
SOLVED

(FE)
(UG/L) (UG/L) (UG/L)

57 30

SPECI 
FIC

DATE

OCT.
07..

NOV.
04..

DEC.
02..

JAN.
06..

FEB.
03..

MAR.
03..

APR.
07..

MAY
05..

JUNE
0?..

AUG.
03..

TOTAL

DUE 
(MG/L I

420

489

483

804

434

654

707

603

.

392

COND 
UCTANCE
(MICRO-

600

750

650

1200

650

900

900

600

460

440

TUR-

ERATURE I TY

7.6

7.4

7.0

6.7

6.8

6.9

6.5

6.9

7.3

7.9

18.0 30

12.0 50

1.0 60

3.5 66

1.5 45

1.5 50

11.0 70

14.5 70

22.5 37

23.0 53

120

CHEM-
OIS- ICAL

SOLVED nXYGFN 
OXYGEN DEMAND
(MG/L) (MG/L)

R.O

9.6

9.6

'0.4 141

9.?

10.9

9.H 93

R.O 86

5.R

6.6

1.8   .83
2.3 .46 .80

BIO- COLI-
CHEM- CHEM- FORM

SOLVED OXYGEN OXYGEN ONIES
OXYGEN DEMAND DEMAND PER

ORTHO-
PHOS 
PHATE
(P04)
(MG/L)

.28

.00

METH-
YLENE
BLUE

SUB
STANCE

IMG/L) (MG/L) (MG/L) 100 ML) (MG/L)

43 8.4 260
6.4 43 >7.6 320

DIS
SOLVED
MAN-

IPS) (MN) (ZN)
(UG/L) (UG/L) (UG/L)

74 100 5700

ME1HY- 

Rln- LENF 
CHFM- CHEM- BUIF
ICAL ICAL ACTIVE S

DEMAMD DFMAND STAMCF
(MG/L I (MG/L 1 ("G/L 1 (

52 36

69 30

70 34

19

57 .B

8R 26

32

22

63 21

SfS R . 7 .00

 
 

[ I S-

RCUPY 
(HG)
nr, /i. i

--

__

__

-_

 

-_

 

-_

 

<. 1

PESTICIDE ANALYSIS

DATE

sur,.
03...

ETHIDN
TIME

(UG/L I

0900 .00

MALA-
THION
(UG/L)

.00

METHYL
PARA-
THION
(UG/L)

.00

METHYL 
TRI-

THinN

(UG/L)

.00

PARA-
THIDN
(UG/L)

.00

TRI-
THIOM

(ur,/L)

.00

2 ,4-D

(UG/L )

.00

2,4,^ -T S 1 1 VE

(UG/L) (lir,/L

.00 .01

:;PECTROGRAPHIC ANALYSES, MICROGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ALUM
INUM
(AL)

(UG/L)

97

SOLVED
BARIUM
(BA)

(UG/LI

43

BERYL
LIUM
(BE)

fUG/L)

<1

SOLVED
BISMUTH

(BII
(UG/L)

<15

SOLVED
BORON
(B)

(UG/L)

190

CAD
MIUM
(CD)

(UG/L)

<110

CHRO
MIUM
(CR)

(UG/L)

<15

SOLVED
COBALT
(CO)

(UG/L)

26

SOLVED
COPPER
(CU)

(UG/L)

30

GER
MANIUM
(GE)

(UG/L)

<10

3IS- 
SOLVED
IRON
(FE)

(JG/L)

1500

DIS- DIS- DIS- DIS- DIS- DIS 

SOLVED SOLVED MAN- MOLY- SOLVED RUBI- SOLVED STRON- SOLVED TI- VANA- SO VED 
LEA:> LITHIUM GANESE BDENUM NICKEL DIUM SILVER TIUM TIN TANIUM DIUM ZINC 
(PBi (LI) (MN) (MO) (NI) (RB) (AG) (SR) (SN) (TI) (V) I'N) 

(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UJ/L)



222 STREAMS TRIBUTARY TO LAKE ONTARIO

04222300 GENESEE RIVER NEAR HOUGHTON, N.Y.

LOCATION.--Lat 42°26'14", long 78*07'48", Allegany County, at bridge on town highway between State Highway 19 
Ballard Road and 1.4 miles northeast of Houghton.

PERIOD OF RECORD. Chemical analyses: August 1969 to September 1970.

REMARKS. Sampled August 1967 to June 1969 by Federal Water Pollution Control Administration (Federal
Admini!

DATE

AUG 19

Tl ME

l:.30

DIS
SOLVED
SOLIDS

DIS 
CHARGE
(CFS)

;ril 1970). 

CHEMICAL ANALYSES, AUGUST TO SEPTEMBER 1969

TOTAL 
KJEL- 

ORGANIC DAHL TOTAL ORTHO 
CHLO- NITRO- NITRO- PHOS- PHOS- 

SULFATE RIDE GEN GEN NITRATE AMMONIA NITRITE PHORUS PHATE 
DEPTH (S04) (CD (N) (N) (N03) (NH4) (N02) (P04) (P04)
(FT) (MG/L) (MG/L) (MG/D (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) {MG/D

2 20 20

I t C3 1 ~ nMIM"

HUE AT NESS

DATE

AUG 19
SEP 16

380 C
(MG/L)

340
123

) (CA,M

SPECI
FIC

UCTANCE
G) (MICRO- PH

.16 .4 .15

COLOR

TEM- NUM BID- SOLVED
PERATURE COBALT ITY OXYGEN

(MG/L) MHOS) (UNITS) (DEC C) UNITS) (JTU) (MG/L)

_
120

DATE

SEP 16

DATE 

OCT.
07...

NOV.
0*. . .

oec.
02...

JAN.
06...

FEB.
03...

MAR.
03...

APR.
07...

MAY
05...

JUNE
02...

AUG.
02. ..A

TIME

1130

11*5

11*5

1125

11*5

1055

1115

1100

1100

1*00

A INCLUDES 0.5

PIS-

(CFSI

--

--

--

 

--

-_

--

--

--

221

7.4
254 7.9

DIS

SOLVED
ALUM
INUM ARSENIC
(AD (AS)
(UG/D (UG/L)

100 0

CHEMICAL ANALYSES

ALKA- 
LINITY

AS SULFATE 
CAC03 (S04)

74 19

68 19

*2 22

48 22

25 19

*6 19

2* 17

*6 19

58 20

77 19

TOTAL
CHRO
MIUM
(CR)
(UG/D

0

, HATER

CHLO
RIDE 
(CD
IMG/D

2*

13

19

12

16

12

8.0

8.0

1*

IB

21
24

COPPER
(CU)
(UG/D

0

__
24 12

DIS

SOLVED
IRON
(FE)

(UG/L)

20

YEAR OCTOBER 1969 TO

ORGANIC 
NI TRO-
GEM 
(N)

.08

.06

.22

.25

.57

.0*

.30

.7*

.10

.00

AMMONIA 
NITRO-

_
7.5

LEAD
(PB)

(UG/L)

6

CHEM-

OXYGEN
DEMAND
(MG/D

7
10

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)

0

BIO-
CH EM-

OXYGEN
DEMAND
{MG/D

1.1
.7

Z
(

.21

COLI-
FORM

ONIES
PER

100 ML)

400
100

INC
ZN1

.00

METH-
YLENE
BLUE

SUB
STANCE
(MG/D

_
.02

(UG/D

40

SEPTEMBER 1970

bEN NITRATE 
I N) (N)

.30

.10

.16

.06

.94

1.2

.30

.30

.15

.16

( MG/L 1

.10

.10

.20

.50

.60

.80

.70

.20

.10

.00

PHOS

DIS-
SOL-

PHOS-
PHORUS PHORUS 

( P) (PI

.060

.060

.020

.030

.350

.030

.060

.030

.090

.0*0

.030

.010

.010

.020

.020

.000

.000

.000

.010

.010

DIS
SOLVED

IRFSI-
DtlF AT 
ISO C)
(MG/Ll

170

132

10P

126

100

103

71

9*

135

129

TOTAL
NON-

FILT- 
RABLE

RESIDUE

( MG/L )

11

6*

*

28

395

23

65

15

6

13

UG/L .DISSOLVED MERCURY (HG).

IMM6-

DATE 

OCT.
07...

NOV.
0*...

DEC.
02...

JAN.
06...

FEB.
03...

MAR .
03...

APR.
07...

MAY
05...

JUNE
02...

AUG.
02...

TOTAL
RESI
DUE 

(MG/L)

175

18*

115

131

585

126

137

120

1*3

1*1

SPECI
FIC

COND
UCTANCE
(MICRfl-
MHOS )

280

230

200

195

130

195

119

1*0

160

235

PH TEMP
ERATURE

(UNITS! (DEG C)

8.2 1*.0

7.8 9.5

7.4 1.0

7.* .0

7.2 .0

7.8 .0

6.9 *.5

8.6 1*.0

8.3 22.0

8.7 25.0

TUR
BID
ITY

(JTU)

10

*0

9

13

160

10

26

12

11

7

DIS
SOLVED
OXYGEN

P. 2

10.6

10.2

11.2

10.2

12.0

9.5

8.6

8.0

9.4

CHEM
ICAL

OXYGEN
DEMAND

8

11

6

3

2*

*

*

3

8

11

BIO
CHEM
ICAL

OXYGEN
DEMAND

1.5

.8

.4

.*

1.*

.*

.7

1.6

.8

.8

FECAL
COLI-
FORM
(COL.

DIATE
COL 1-
FORM
(COL.

PER PER

 

 

 

 

 

 

 

 

 

143

 

 

 

 

 

 

--

 

 

200

METHY-
LENE
BLUE

ACTIVE
SUB

STANCE

 

 

 

 

 

 

 

 

 

.01

DIS
SOLVED

MERCURY
(HG)

(UG/L)

 

 

 

 

 

 

 

 

 

.5



STREAMS TRIBUTARY TO LAKE ONTARIO 

04222300 GENESEJ2 RIVER NEAR HOUGHTON, N.Y.  Continued

PESTICIDE ANALYSIS

ALDRIN DD
TIME

AUG.

DI- HEPTA- 
D DDE DOT ELDRIN ENDRIN CHLOR LINDANE

07... 1400 .00

METh

.00 .00

YL TRI

THIDN THION

A Jfi.
02...

:>PECTROGRAPHIC

DATE TIME

APR  " 11 -"= 

AUG 2 1400

DIS
SOLVED
LEA!)
(PB i

DATE (UG/I.)

APR
AUG

7 2
2 2

DIS
SOLVED 
ALUM
INUM
(AL)

(UG/L)

40 
16

DIS
SOLVED
LITHIUM

(LI)
[UG/D

0
2

00 .00 00

YL

.00 .00

TRI-

THION

00 .00

ANALYSES, MICROGRAMS PER LITER, WATER YEAR

DIS 
SOLVED
BARIUM
(BA)

(UG/L)

33 
54

DIS
SOLVEDMAN
GANESE
(MN)

(UG/L)

30
12

LOCATION. --Lat 43°06'02", long 77°52

DIS-

BERYL-
LIUM
(BE)

(UG/L)

0

DIS
SOLVED
MOLY

BDENUM
(MO)

(UG/L)

<!
<:L

04231000

SOLVED
BISMUTH

(BI)
(UG/L)

<2

DIS
SOLVED
NICKEL
(NI )

(UG/L)

3
<3

SOLVED
BORON
(B)

(UG/L)

28 

DIS
SOLVED
RUBI
DIUM
IRB)

(UG/L)

0
1

DIS-

CAD-
MIUM
(CD)

(UG/L)

<30

DIS
SOLVED
SILVER
(AG)

(UG/L)

0
0

BLACK CREEK AT CHURCHVILL!

.00

.00

-D 2,4,

.00

.00 .00

5-T SILVEX

.00 .00

OCTOBER 1969 TO SEPTEMBER 1970

DIS-

CHRO-
MIUM
(CR)

(UG/L) 

<3
<3

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)

55
84

, N.Y.

SOLVED
COBALT
(CO)

(UG/L) 

<2
<3

DIS
SOLVED
TIN
(SN)

(UG/L)

<2
<3

DIS

SOLVED GER-
COPPER MANIUM
(CU) (GE)

(UG/L) (UG/L)

2 <3

DIS- DIS
SOLVED SOLVED

TI- VANA-
TANIUM DIUM
(TI) IV)

(UG/L) (UG/L)

3 <2.0
<2 <2.0

3IS-
SDLVED"RON

(FE)
(UG/L) 

50
11

D S-
SO .VED
Z.NC
UN)

(UiVL)

<70
<130

Black Creek Dam. 

DRAINAGE AREA. -.123 sq mi.

PERIOD OF RECORD. --Chemical analyses : October 1961 to
CHEMICAL ANALYSES

TIME
DATE

OC
2

NO
1

OE

JA
2

FE
1

MA

AP
2

MA
2

JU

JU

AU
2

SE
2

0830

1247

1150

1230

1420

1325

1230

1130
E

1525 
Y
...B 1500

...C 1500

...C 1415

DIS
CHARGE
(CFS)

23

67

106

A60

1B4

174

129

83

A22

13

19

44

SILICA
(SI02)
(MG/L)

5.3

10

7.2

B.B

7.6

4.2

1.9

3.3

6.0

4.9

6.5

6.8

IRON
(FE)

(UG/L)

ID

40

10

20

30

10

10

40

30

10

20

400

Septembe r 1962, August 1966 to Sept

, WATER YEAR OCTOBER 1969

MAN 
GANESE
(MN)

(UG/L)

D

D

0

0

0

0

10

0

0

10

10

0

DIS-

CAL- 
CIUM
ICAl

(MG/L)

214

179

137

169

121

130

142

130

190

180

170

195

DIS
SOLVED

NE- 
SIUM
IMG)

(MG/L)

35

38

22

34

26

29

27

25

31

32

29

2B

TO SEPTEM

SODIUM
(NA)

(MG/L I

23

2B

34

26

30

19

20

19

22

26

22

20

3ER 1970

PO-

SIUM
(K)
(MG/L)

3.9

3.7

2.9

2.4

2.4

1.8

2.3

1.9

2.5

5.2

3.1

3.4

ember 1970.

BDNATE BONATE
(HC03) (C03)
(MG/L) (MG/L)

212 0

258 0

222 0

277 0

250 0

244 0

256 0

2B2 0

215 0

219 0

166 0

250 0

ALKA-

AS
CAC03
[MG/L)

174

212

182

227

205

200

210

231

176

180

136

205

A DAILY MEAN DISCHARGE.
B INCLUDES 0.3 UG/L DISSOLVED MERCURY (HG).
C INCLUDES 0.6 UG/L DISSOLVED MERCURY [HG).



STREAMS TRIBUTARY TO LAKE ONTARIO 

04231000 BLACK CREEK AT CHURCHVILLE, N.Y. Continued

NON- SPECI- 
CAR- FIC

HARD- BONATE COND- 
NESS HARD- UCTANCE 

TIME (CA.MG) NESS (MICRD-
01

OC 
2 

NO

DE 

JA 

FE

AP
2

MA
2

JU
2

JU
2

AU
2

SE
2

S

OCT.
22... 

NOV.
19...

DEC.
19...

JAN.
22...

FEB.
19...

MAR.
19...

APR.
23...

MAY
21...

JUNE
23...

JULY
23...

AUG.
24...

SEP.
?1...

TE (MG/L) I

. 
OB30 678

1247 603 

1150 433 

1230 562 

1420 409 

!.. 1325 444

1230

1130
E

1525
Y

1500

1500

1415

CHLD-
ULFATE RIDE
(S04) (CD

472 55

370 61

228 66

250 56

186 58

185 45

220 43

192 39

405 50

320 56

400 <»6

360 47

SI>ECTROGRAPHIC

SOLVED SOLVED
LEAD LITHIUM
(PBl (LI)

DATE (UG/I.) (UG/L) 

APR 9 <1f> n

DATE

DIS
SOLVED

INUM
(AL)

TIME (UG/L)

APR 9 1030 26

465

428

602

581

543

602

DIS
SOLVED
FLUO-
RIDE
(F)

.3

.2

.2

.3

.3

.3

.2

.3

.1

.1

.1

ANALYSES

DIS-

MAN-
GANESE
(MN)

(UG/L)

DIS-

BARIUM
(BA)

(UG/L)

82

MG/LI f

505 

391 

251 

335 

204 

244

255

196

421

401

407

398

ORGANIC
NITRO
GEN
IN)

.21

.29

.33

.23

.09

.51

.53

.43

.12

.

.45

METHY- 
LENE 

COLOR CHEM- BLUE

PH INUM- OXYGEN

1270 8.0 16 11 

1140 8.2 24 26 

982 8.1 24 8 

1140 7.9 IB 12 

898 7.8 18 10 

877 8.0 14 19

937

891

1140

1140

1100

1150

NITRITE
(N02)

.15

.16

.10

.03

.05

.17

.02

.05

.03

.32

, MICROGRAMS PER

DIS-

MOLY-
BDENUM
(MO)

(UG/L)

DIS
SOLVED

LIUM
(BE)

(UG/L)

<1

SOLVED
NICKEL
(NI)

(UG/L.)

DIS-

BISMUTH
(BI)

(UG/L)

<15

8. 1 22

8.2 40

8.1 16

8.1 24

7.9 15

7.9 24

NITRATE AMMONIA
(N03) (NH4)

5.7 .25

9.8 .00

6.9 .38

8.7 .00

7.8 .11

5.5 .06

2.3 .17

?.0 .20

1.6 .10

1.4 .12

12

20

12

14

16

17

TOTAL
PHOS
PHORUS
( P04)

.25

.14

.19

.10

.08

.12

.13

  ? 1

.18

LITRE, WATER YEAR OCTOBER

DIS-

RUBI- SOLVED
DIUM SILVER
( RB ) ( AG )

(UG/L) (UG/L)

DIS-
DIS- SOLVED

BORON MIUM
(B) (CD)

(UG/L) (UG/L)

27 <100

DIS-

STRON-
TIUM
(SR)

(UG/L)

DIS
SOLVED

MIUM
(CR)

(UG/L)

<15

DIS-

SUB- MERCURY SOLVED

.05 

.04 

.04 

.05 

.04 

.04

.06

.04

.04

.04

.04

.02

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 Cl

816

645

762

593

597

628

592

857

884

 

 

 

.3

.6

.6

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L )

8?3

616

690

563

542

489

552

815

786

1969 TO SEPTEMBER

SOLVED
TIN
(SN)

(UG/L)

DIS-

COBALT
(CO)

(UG/L)

<10

DIS-

TI-
TANIUM
(TI)

(UG/L)

DIS
SOLVED 
COPPER
(CU)

(UG/L)

i

8.

9.

10

9

8

)

8

2

8

a

5

7.6

L

IG

oss
ON
NI-

TION

1970

95

145

9?

66

62

40

67

96

130

DIS-

VANA-
DIUM
(V)

TFMP-
FRATURE
(DEG C) 

9.0

6.5

6.0

.0

1.0

1.0

13.0

19.0

24.0

24.0 

24.0

20.5

SOLVED
ZiNC
(ZN)

(UG/L) (U«/l_)

DIS-
SOLVED
GER 

MANIUM
(GE)

(UG/L)

<10

DIS
SOLVED 
IRON
(FE)

(UG/L)

33



STREAMS TRIBUTARY TO LAKE ONTARIO 225 

04232000 GENESEE RIVER AT ROCHESTER, N.Y. 

LOCATION.--Lat 43°10'50", long 77°37'40", Monroe County, at gaging station on right bank at Rochester, 40 ft down-

DRAINAGE AREA.--2,457 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1954 to September 1955, October 196S to September 1970 (miscel 
laneous). 

Water temperatures: October 1954 to September 1970.

EXTREMES.--1969-70:
Water temperatures: Maximum, 28.0°C Aug. 13; minimum, freezing point on many days during December and February.

Period of Record:
Water temperatures: Maximum, 30.5°C Aug. 18, 1965; minimum (1954-64, 1966-70), freezing point on many days in 

1955-56, 1960, 1962-63, 1968, 1970.

REMARKS.--The 1630 hrs observation discontinued after June 24. 

COOPERATION.--

DIS

SOLVED
CAL-

TIME CHARGE (SI02) (CA)

DIS

SOLVED
MAG-
NE-

IMG)

PO-
TAS-

(NA) (K)

Electric Corp.

BICAR- CAR-
ALKA
LINITY

DIS

SOLVED
CHLO- FLUO-
RIDE RIDE
(CD <F)

APR. 
16... 15 .1

DATE

APR. 
16...

ORGANIC
NITRO

GEN
IN)

TIME

NITRITE
(N02)

HARD
NESS

(CA.MG)
(MG/U

NITRATE
(N03)

NON-
CAR

BONATE
HARD
NESS
(MG/L)

DIS 

SOLVED
SOLIDS
(RESI-

AMMONIA DUE AT
(NH<.) 180 C)

.13 169 

bPECI-
FIC

COND
UCTANCE PH
(MICRO-
MHOS) (UNITS)

DIS 

SOLVED
SOLIDS

(SUM OF
CONSTI
TUENTS)

COLOR
(PLAT
INUM-
COBALT
UNITS)

LOSS
ON

IGNI- TEMP-
TION ERATURE



STREAMS TRIBUTARY TO LAKE ONTARIO 

04232000 GENESEE RIVER AT ROCHESTER, N.Y. Continued

TEMPERATURE (°C( OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
(TWICE-DAILY MEASUREMENTS AT 1030 AND 1630) 

NOV DEC JAN FFB

AM 

70.0
20.5
19.5
18.0
17.0

18.5
19.0
19.0
18.5
18.0

17.0
17.0
17.0
17.0
15.0

15.5
16.0
14.5
14.0
14.5 

13.5
13.0
11.5
12.0
11.5

11.5
11.0
10.5
10.0
9.5
9.0

19.5
19.5
19.0
18.0
19.0

19.5
in. 5
19.5
19.0
19.0

18. 0
17.0
17.0
16.5
17.0

17.0
17.0
15.0
14.0 
14.5

15.0
14.0
11.5
11 .5
11.0

11.0
10.5
10.0
10.5
10.0 
9.0

9
8
8
9
9

8
9
n
a
a

8
7
6
6
7

6
6
6
8

4
2
2
3
2

1
1
2
2
1

.0

.5

.5

.0

.0

.5

.0

.5

.0

.0

.0

.0

.5

.0

.0

.0

.0

.5

.0

.0

.0

.0

.0

.0

.5

.5

.0

.0

.5

8
8
8
a
8

a
a
8
a
B

a
9
8
6
6

5
4
5
5

3
2
3
2
2

3
3
3
3
7

.5

.5

.0

.0

.5

.5

.5

.5

.5

.5

.5

.0

.0

.5

.0

.0

.5

.0

.5

.5

.0

.0

.0

.0

.0

.0

.0

.a

.0

1.
0.
1.
0.
1.

2,
1,
2.
3.
0.

0,
1.
1.
0,
0.

0,
0,
0.
n,

0,
n
0,
0
0

0,
0
0,
0,
0 
0

0
,5
,0
,5
,0

,0
,5
,0
.0
,0

,0
.0
.0
.a
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.a

.0

1.5
1.5
2.0
1.0
1.0

1.5
1.5
1.0
0.5
0.0

0.0
1.5

1.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0 

0.0
0.0
0.0
0.0
0.0

o.a
0.0
0.0
0.0
0.0 
1.0

AM PM 

1.0 1.0
1.5 1.0
1.5 1.0
1.5 1.0
2.0 1.5

0.5 1.0
1.5 1.0
1.0 1.0
1.0 1.5
0.5 1.5

1.0 1.5
1.0 1.5
1.5 1.5
0.5 1.0
0.5 0.5

1.0 1.5
1.5 1.5
1.5 0.5
1.0 1.0
1.0 0.5

1.0 0.5
1.0 0.5
1.0 1.0
1.0 1.0
1.5 1.5

1.5 1.5
1.5 1.5
1.5 1.5
3.0 1.5
1.5 1.0 
1.0 1.0

1.0 
1.0 
1.5 
0.5 
1.0

0.5
0.5 
1.0 
0.5 
1.0

1.0 
0.5 
0.5 
0.5 
0.5

0.5 
0.5 
1.0 
0.5 
1.0

1.0 
1.0 
0.5 
0.5

0.5 
0.5 
1.0 
1.0

0.5 
0.5 
1.0 
1.5

1.5 
1.5 
0.5 
0.5 
0.5

0.5 
1.0 
1.0 
1.5 
1.5

1.0 
1.0 
2.0 
1.5 
1.5

1.0 
1.5 
1.5 
2.0 
1.5

1.5 
2.0 
2.0 
2.0 
3.5

4.5 
1.5 
1.0 
1.5 
1.0 
1.0

1.0
2.0
3.0
3.5
3.5

4.0
4.5
5.0
6.0
6.5

5.0
5.0
4.5
7.0
fl.O

B.5
9.0
8.5
fl.O
7.0

7.0
9.0
10.0
9.5
11.0

11.5
1?.0
13.5
14.5
16.5
 

3.5
3.5
5.5
6.5
5.5

5.0
5.5
6.5
6.0
5.5

4.5
6.0
8.0
9.0
9.0

8.0
8.5
8.5
8.5
8.0

8.0
10.0
11.5
11.0
12.0

13.0
13.5
13.5
13.5
16.0
 

18.5
18.0
18.0
18.0
17.0

16.5
13.0
13.5
14.0
14.5

15.0
14.0
14.0
16.5
16.5

15.5
16.5
16.0
16.0
16.5

18.0
19.0
IB. 5
17.0
18.5

18.5
17.0
15.5
16.0
17.0
18.0

18.0
1R.5
16.0
16.5
15.5

14.0
13.5
13.5
13.5
13.5

14.0
14.0
16.5
18.0
18.5

19.0
18.0
16.5
17.0
16.0

16.5
18.0
17.0
1R.5
~

_
--
 
 
 
 

20.0
21.0
21. n
71.0
22.0

20.0
20.0
20.0
27.0
23.0

24.0
24.0
23.5
22.0
25.0

24.5
25.0
25.0
25.0
24.5

22.0
24.0
21.0
22.0
22.0

21.5
20.0
19.0
19.5
21.0
 

 
 
 
 
 

__
71.0
22.0
73.0
23.5

24.5
24.5
24.0
 
 

 
__
 
 
 

_-
 

22.0
23.5

--

_
-_
 
 
__
 

73.
23.
24.
74.
23.

23.
73.
24.
24.
74.

24.
73.
24.
24.
24.

24.
74.
24.
73,
23.

22,
23.
23.
73,
24,

24
24,
24,
25,
25.
25.

,5
,5
,5
,0
,5

,5
5
0
,0
,0

,0
,5
,0
.5
,0

.0
,0
.5
,0
,5

.0

.0

.0

.5

.5

.5

.5

.5

.0

.0

.0

25.0
23.5
23.5
24.5
25.5

25.0
24.5
26.0
25.0
25.0

26.5
26.5
28.0
27.0
27.0

27.0
27.0
26.5
26.5
26.5

26.5
26.0
26.0
25.5
24.0

-- 23.5
24.0
24.0
23.5
21.5
21.0

21
20
71
22
21

21
21
22
23
23

21
21
21
19
20

20
20
19
19
19

20
20
19
21
24

24
21
21
20
20

 

.0

.0

.0

.0

. 0

.5

.5

.0

.0

.5

.5

.5

.0

.5

.5

.5

.0

.5

.5

.5

.0

.5

.5

.5

.5

.0

.0

.0

.0

. 5
 



STREAMS TRIBUTARY TO LAKE ONTARIO 2 

04237500 SENECA RIVER AT BALDWINSVILLE, N.Y. 

LOCATION.--Lat 43°09'26", long 76°19'55", Onondaga County, at Erie (Barge) Canal lock 24 In Baldwinsville, 350 ft

DRAINAGE AREA.--3,136 sq ml.

PERIOD OF RECORD.--Chemical analyses: October 1957 -to September 1958, October 1969 to September 1970 (raiscellaneo 
Water temperatures: October 1957 to September 1970.

EXTREMES.--1969-70: 
Water temperatu

REMARKS.--Stream f 

COOPERATION.--Wate

s: Maximum, 26.5°C July 31, Aug. 16, 17; minimum, freezing point on many days during winte

s: Maximum, 28.0°C July 24, 1964; minimum, freezing point on many days during winter peric 

en Dec. 25 to Mar. 15. No records on weekends December to April, 

emperature record furnished by New York State Department of Transportation.

DIS
CHARGE

SILICA
(SI02)

DIS
SOLVED

CIUM
(CA)

01 S-
SOLVED
MAG-

sruM SODIUM
(MGI INA)

PO-

SIUM
( K)

BONATE BONATE
(HC03I (C03)

ALKA-

AS
CAC03

SULFATE
( 504)

APR.

CHLO
RIDE
(CD

DIS 
SOLVED
FLUO-
RIDE
(F I

ORGANIC
NITRO
GEN
(N)

NI TRI TE
(N02I

NITRATE AMMONIA
(N03I (NH<()

DIS 
SOLVED 
SOLIDS
(RESI
DUE AT
180 C)

DIS 
SOLVED 
SOL IDS
ISUM DF
CONSTI
TUENTS)

LOSS
DN

IGNI
TION

TEMP
ERATURE

DATE 

APR.

TIME

1440

HARD
NESS

(CA,MG)
(MG/L)

179

NON- 
CAR

BONATE
HARD
NESS
(MG/L)

64

SPECI 
FIC

COND
UCTANCE
(MICRO-
MHOS)

589

PH

(UNITS)

8.2

COLOR
(PLAT
INUM-
COBALT
UNITS)

4

DIS
SOLVED
MERCURY

(HG)
(UG/L)

 

16. 5
16.5
16.5
16.5
16.0



STREAMS TRIBUTARY TO LAKE ONTARIO 

04256000 INDEPENDENCE RIVER AT DONNATTSBURG, N.Y.

LOCATION. --L
side

4.2 mi

DRAINAGE AREA.--91.7 sq ml.

PERIOD OF RECORD.--Water temperatures: October 1959 to September 1961, October 1963 to Septembe 

EXTREMES.--1969-70:

Period

du

EHARKS.

of recoi-d:

ring winter period

2. July 30 to Aug

0* v OCT

1
?
3
4

5

«,

7
0

9

,,

12
1 3
\ <,
15

It
17
18
19
'0

21
22
23
24
25

26
27
?8
29
30
31

iwr.

MAX

13.0
12.0
13.0
i 3.0
11 .0

11.5
1 1.5
12.0
11.5
11, 5

12.0
14.013.'

1 3.^
!C.5

9.0
7.0
7.0
6.5
t .0

8.0
6.5
3.5
1.5
3.5

4.5
4.5
<    5
3.0
3.0
3.5

fl.5

MIN

10.5
11. S
12.0
10.0
8.5

9.5
10.5
10.5
9.5
9.5

10. Cl
12.0
11.0
10.5
8.5

6.5
7.0
6.5
6.0
6.5

6.5
3.5
1.5
1.0
1.5

3.5
4.5
3.0
1.0
1.0
1.0

7.0

s.

. 25.

ing

(CONTINUOUS ETHY'. ALCOHOL-ACTUATED THERMOGRAPH) 

NOV DEC JAN FEB

MAX

5.0
5.5
6.5
6.5
6.0

4.0
4.5
5.5
5.^

5.5

5.5
5.0
5,0
4.0
3.5

1.0
1.0
3.5
5.0
4.5

1.0
0.0
0.5
0.5
0.0

0.5
0.5
0.0
0.5
0.5
 

3.0

MIN

, <
5.
5-
6
" 

3.
3.
4.
s.
5.

5.
5.
4.
3.
1.

0.
0.
1.
3.
1.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

2.

0
c
')

0
5
s
5
5

0
0
0
5
0

0
5
0
5
0

0
0
0
0
0

0
0
0
0
0-

5

MAX MIN MAX MIN MAX

00 0.0 0.5 0.0 0.0
0.5 O.C 0.5 0.0 0.0
0.0 0.0 0.5 0.0 0.0
0.0 0.0 0.5 0.0 0.0
0.0 O.C G.O 0.0 0.0

0.0 0.0 0.5 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 O.C J.O 0.0 0.0
0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.5 0.0 0.0
0.0 0.0 0.5 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0     0.0
f..O 0.0 --   0.0

0.0 0.0 --   0.0
0.0 0.0     0.0
0,0 0.0     0.0
0.0 0.0     0.0
0.0 0.0     0.0

0.0 0.0     0.0
0.0 0.0     0.0
0.5 0.0     0.0
0.5 0.5     0.0
0.5 0.5 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0     0.0

MIN

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0

0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
 
 
 

.0

MAR

MAX

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.5
0.0
0.5
0.5

0.5
1.0
1.0
1.0
0.5

1.0
0.5
0.5
0.5
3.0

2.0
1.0
1.0
1.0
1.0
1.5

0.5

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.5
0.5
0.5
0.5

0.5
0.5
0.5
1.0
1.0
1.0

0.0

3.5 1.0
3.0 1.0
2.0 1.0
3.0 1.0
3.5 1.5

3.0 1.5
5.0 1.5
5.0 2.0
4.5 3.0
3.0 1.5

3.5 1.5
4.0 2.0
6.0 2.0
6.0 3."

6.0 3.0
6.5 4.5
6.0 4.5

6.5 5.5

5.5 5.0
5.5 5.0
6.0 4.5 
6.0 6.0 
7.0 5.5

9.5 6.5
11.5 9.0
13.0 10.5
14.5 11.5
15.5 13.5

8.0 15.0
8.0 13.5
3.5 11.0
3.0 9.5
4.0 11.5

3.0 8.0
0.5 6.0
0.5 8.5
2.0 10.5
6.5 12.0

7.0 15.0
8.5 15.0
7.0 15.0
8.5 14.0

4.5 11.5
4.0 13.0
4.0 11.5

 

--

"

 
   
 
 
 

 
 

19.5
19.0
17.0

19.0
22.0
23.0
23.5
23.5

23.5
20.5
20.5
18.5

19.5
21.0
21.0

19.0

19.5
21.5
21.5 
21.0
18.0 

16.5
17.0
16.5
16.0
20.0

 
--

5.5
5.5
5.0

3.5
5.0
7.0
8.0
9.0

9.0
6.0
4.5
6.0

6.5
8.0
7.0

3.5

6.0
5.5
6.5 
8.0
5.0 

4.5
3.5
5.5
5.5
4.5

18.5
21.0
20.5
18.5
19.5

20.5
23.0
24.0
22.0
20.5

21.0
21.0
19.0
19.5
19.0 

22.0
20.0
 

-

-

"

--
 
 
 

8.0     17.0
6.5 --   17.0
9.0     16.0
6.5     16.5
5.5     16.5

6.5     16.0
8.0 --   18.0
9.5     18.5
0.0     17.0
9.0     18.5

8.5     17.0
6.5 --   16.5
8.0     15.0
7.0 --   13.0
8.0     12.0 

7.0     15.0
8.5     15.0

    15.0

15.5

16.0
1B.O 
19.0
19.0
20.0 

21.0 9.0 19.0
21.5 9.0 18.5
20.0 8.5 14.5
20.0 6.0 13.0
18.5 5.0 10.5 

  \ a . ft *.. n --

4.0
3.0
4.5
4.5
5.5

5.0
4.5
4. 5
6.0
6.0

4.5
3.0
3.0
1.5
1.5 

2.0
2.0
4.5

3.5

4.5
6.0 
8.0
6.5 
9.0

6.5
4.5
3.0
0.5
0.0



STREAMS TRIBUTARY TO LAKE ONTARIO 

04257150 BEAVER RIVER AT MOSHIER FALLS, N,Y. 

LOCATION.--Lat 43°52'2o", long 75°08'lo", Herkimer County, at the Niagara-Mohawk Moshier Falls Power Static

DRAINAGE AREA.--184 sq 

PERIOD OF RECORD.--Wate

oi.

EXTREMES.--1969-70: 
Water temperature

eriod of record: 
Water temperature

COOPERATION.--Wate

mperatures: October 1955 to September 1970. 

: Maximum, 21.5°C Aug. 16; minimum, 0.5°C Jan. 2.

: Maximum, 23.5°C Sept. 10, 1959; minimum, freezing point Ja 

mperature record furnished by the Niagara Mohawk Power Corp.

1, 2, 1969.

1 
2
3
4
5

6
7
8 
9

10 

11
12

15

16
17 
18
19
20

21
22 
73
24
25

26
27 
28
29
30
31

4.5 6.0 
4.5 6.5
4.5 7.0
4.0 7.0
3.5 6.5

3.0 5.5
3.0 6.0
3.5 6.5
3.0 S.O
3.0 8.0

3.5 6.5 
3.5 6.0

3.5 6.0
1.5 5.5

1.0 5.0
1.0 4.0 
1.0 5.5

0.0 5.5
0.0 4.5

9.5 2.0
R.5 3.0 
7.0 2.0
7.0 2.0
6.5 1 .5

7.0 2.0
6.5 3.5 
6.5 2.0
5.5 3.0 
5.5 3.0
5.5

.0

.5

.5

. 5

.5

.0

.5

.5

.0

.0

.0

.5

.5 

.5

.5

.5

.5

.0

.0

.5

.0

.0 

.5

.5

.5

.0

.0

.0

.5

.5

.5

.5

.5

.0

.5

.5

.5

.5

.0

.0

.0

.0 

. 0

.0

.5

.5

.5 

.5

.0 

.5

.5

.n i.s 1.5

.0 2.0 1.0

.0 2.0 1.5

.0 3.0 1.5

.5 2.0 1.0

.0 2.0 1.5

.5 2.0 2.0

.5 1.5 1.5

.5 1.5 1.5 

.5 1.5 1.5

.5 1.5 2.0 

.0 2.0 3.0

.0 2.0 3.5

.5 1.5 3.5

.5 1.5 3.5

.5 3.0 3.5

.5 2.0 3.0

.5 2.0 3.5

.5 2.0 3.5

.5 2.0 3.5

.5 2.0 3.5

.0 2.0 4.0

.0 1.5 5.0 

.5 1.5 5.5

1.5 6.5
1.5

4.0

f,,^
i .n
7.0

6.5
6.0
6.5

R.5

9.5
1 .5 
1.5
2.0

1.5
1 .5

L .0
2.0

3.0
4.0 
3.0
1.5
3.0

3.0
?.o

3.0 
3.0
3.5

4.0 17. n 20.0 1=1. 0

5.5 7.0 ?0.0 1H.5
4.5 n.O 70.0 R.o
4.0 7.0 20.0 K.f

4.5 6.0 19.0 fl.n
4.5 6.5 19. 5 7.0
4.0 17.0 19.5 ft . 0
4.5 IS. 5 70. 0 R.O 
6.0 19.0 ?0.0 R.O

6.5 in. 5 70.5 17." 
6.5 1 « . P ?0.5 in.fl

6.5 1R.5 20.5 ! 7.0
7.0 in. 5 21.0 17.0

7.0 in. 5 71.5 17.0
7.0 1^.0 ?1.0 16.5
B.O 1R.5 21.0 1ft. 6 
n.O 16.5 '1.0 1'. 5
5.0 IS .5 71.0 14. *

4.5 1R.O 21.0 1 ft . r.
6. 5 in. 5 7j.o 16. n

fi.o l».r> 20. o 1ft. 5
n .0 1R.5 ?0.0 le.n

n.O 1».5 ?0.0 17.1
5.0 19.5 ?0.0 Ih. 5

6.5 ?n. n 19.5 1^.0 
7.0 70.^ 19. s 15.^

70. S 19.0

04259500 BLACK RIVER AT BLACK RIVER, N.Y.

LOCATION. - 
Road,

-Lat 44"0 
0.8 mile

DRAINAGE AREA. --1,8

southwest of

76 sq mi at g

Black River,

;aging statio

REMARKS. --Sampled October 1967 to June 1969

BATE

AUG 20

and 7.2 miles ups

n.

by Federal Water p

CHEMICAL ANALYSES, AUGUST

TIME

1200

BIS-
SOLVEB
SOLIBS
I DEC T _

BIS-
CHARGE BEPT
(CFS) (FT)

2

DUE AT NESS

BATE

AUG 20
SEP 10

180 c:
(MG/LI

86
83

1 (CA.ME)
(ME/L)

_
35

BIS-
SOLVEBALUM 
INUM
(AL)

BATE (UG/L)

SULFATE
H (504)

(MG/L)

18

SPECI
FIC

COND- 
UCATNCE
(MICRO- PH

ORGANIC
CHLO- NITRO-
RIDE GEN
(CD (N)
(MG/L) (MG/L)

3.0 .16

( 
TEM

PERATURE
MHOS) (UNITS) (BEG C)

6
83 8

ARSENI C
(AS)

(UG/L)

.8 22

.7 19

TOTAL
CHRO-

(CR) (CU)
(UG/L) 1UG/L)

tream from gagi ng station at Wa

Dilution Control Administration

AND SEPTEMBER

TOTAL
KJEL-
DAHL
NITRO
GEN NITRA1
(N) IN03)

(MG/L) (MG/L)

.4

COLOR

NUM- BID
COBALT ITY
UNITS (JTU)

_
41 5

DIS
SOLVED

(FE)

1969

'E AMMONIA NITR
(NH4.) (NC

tertown (04260500).

(Federal Water

TOTAL ORTriO
PHOS- Prics-

IITE PHQRUS PH-rt
)2) (PD4) (P04I

(MG/L) (MG/L) (MG/L) (KG/LI

.32

CHEM-

SOLVED OXYGEN
OXYGEN DEMAND
(MG/L) (MG/L)

47
9.2 45

DIS
SOLVED
MAN-

IPS) ( MN )
(UG/L) (UG/L) (UG/L)

.06 .03

MLTh-
BIO- CDLI- ViENt
CHEM- FORM fcLl/E

OXYGEN OM1ES S '3
DEMAND PER ST«, t
(MG/L) 100 ML ) iHO/> ,

3.9 2500
3.6 21500

ZINC 
(IN)

(UG/L)



STREAMS TRIBOTARY TO LAKE ONTARIO 

04259500 BLACK RIVER AT BLACK RIVER, N.Y.--Continued

HAY 
AUG

CHEMICA

ALKA 
LINITY

DATE

OCT.
OS...

NOV.
05...

DEC.
03.. .

JAN.
07...

FEB.
05. ..

MAR.

03...
APR.
OR ...

MAY
06...

JUMF
0?...

AUP .
06...

DATE 

HCT.
08...

NOV.
05. ..

DEC.
03. ..

JAN.
07. ..

FEB.
05...

MAR.
03...

APR.
08. ..

MAY
06...

JUNE
02...

AUG.
06...

DIS- DIS- TOTAL 
SOL- SOLVED NON- 

DRGAMIC AMMONIA TOTAL VED- SOLIDS FILT- 
CHLO- NITRO- NITRO- PHOS- PHOS- (RESI- RABLE

TIME CAC03 (S04I (CD 
(MG/L) (>" -" i ' "' -'I >

0945

1045

1100

1045

1115

1130

1045

1015

0945

1330

TOTAL 
RESI- U
DUE ( 
(MG/L )

103

124

107

11?

103

112

86

62

107

94

17

26

33

30

38

30

26

17

30

31

SPECI
FIC

COND-

MICRO- 
MHOS)

88

95

119

108

140

119

100

65

95

105

18

16

21

16

13

16

12

11

15

22

PH

2.7

3.0

4.2

2.7

2.5

2.3

2.6

.5

1.8

3.0

TEMP-
ERATIIRE 

(UNITS! (DEG C)

8.4

7.7

7.6

7.7

7.7

7.5

7.9

7.9

7.8

7.5

13.5

8.5

.0

.0

.0

I . 0

3.5

10.0

21.0

23.5

(N) (NI (N) (PI (P) 1HO Cl

.28

.23

.19

.15

.??

.17

.34

.21

.40

_. 41

TUP-
Rin- :

(JTHI i

8

10

7

6

11

^

5

7

3

4

.40

.14

.14

.06

.16

.15

.07

.16

.29

.31

DIS-

MG/LI

8.9

10. R

11. 0

11.8

11.0

11.3

9.8

12. 8

5.9

6.5

.00

.00

.40

.40

1.5

.40

.80

.30

.10

.20

CHFM-
ICAL

DFMANO 
(MG/L)

55

50

48

42

12

55

18

?0

44

50

.03 .00 77

.06 .00 84

.04 .01 103

.03 .00 93

.04 .00 88

.02 .00 103

.02 .00 70

.03 .00 50

.05 .00 104

.09 .00 81

IMMF-
BIO- DIATE

CHEM- COL I- DIS-
ICAL FORM SOLVED 

OXYGEN (COL. MERCURY
DEMAND PER (HK ) 
(MR/L ) 100 ML I (UG/L I

4.4

4.1

4.5

4.1

4.1

5.1

2.4

2.?   <.I

^ B ^t

3.6 F50000 .4

2

14

11

7

3

10

15

7

4

II

PESTICIDE ANALYSIS

DI-

TIf

AUG.

ALD
IE

06... 1330

'RIN DDI

.00

^ c

.00

IOF DOT

.00 <.

EL

01

DRIN EN

.00

HFPTA-
DRIN CHLOR LINDANE

.00 .00 .00

METHYL

ETH

Alir. .
06...

SPECTROGRAPHIC

TI ME 

1015
1330

MS-
SCLVEI
LEAD
(PB)

(LG/L)

DIS
SOLVED
ALUM
INUM
(AD

(UG/L) 

180
130

DIS-
l SOLVED

LITHIUM
(LI)

(UG/L)

ION HAL
METI

A- PAR
HYL 1
A- Th

THION THION

.00

ANALYSES

DIS
SOLVED
BARIUM
(BA)

(UG/L) 

19
23

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)

.00 .00

, MICROGRAMS PER

DIS
SOLVED
BERYL
LIUM 1
(BE)

(UG/L) 

0
0 

DIS
SOLVED
MOLY

BDENUM
(MOI

(UG/L)

DIS
SOLVED
3ISMUTH

(BI)
(UG/L)

<a

DIS

SOLVED
NICKEL
(NI )

(UG/L)

fRI-
IIOM PARA

T
TH

THION

.00 00

LITRE, WATER YEAR

DIS
SOLVED
BORON
(B)

(UG/L)

18

DIS
SOLVED
RUBI
DIUM
(RB)

(UG/LI

DIS
SOLVED
CAD
MIUM
(CDI

(UG/L)

DIS
SOLVED
SILVER
(AGI

(UG/L)

RI-
ION 2,

.00

4-0 2,4,5-T 5ILVFX

.00 .00 .00

OCTOBER 1969 TO SEPTEMBER 1970

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)

DIS-
DIS- DIS- SOLVED
SOLVED SOLVED GER-
COBALT COPPER MANIUM
(CO) (CU) (GE)

(UG/L) (UG/L) (UG/LI 

<1 6 <1

DIS- DIS-
DIS- SOLVED SOLVED
SOLVED TI- VANA-
TIN TANIUM DIUM
(SN) (TI) (V)

(UG/L) (UG/LI (UG/L)

DIS
SOLVED
IRON
(FEI

/UG/L) 

240
600

DIS
SOLVED
ZINC
(ZN)

(U3/L)



gaging

STREAMS TRIBUTARY TO LAKE ONTARIO 2 

04259980 BLACK RIVER AT HTJNTINGTONVILLE, N.Y. 

LOCATION.--Lat 43°59'0l", long 75°51'43" > Jefferson County, at Watertown water department dosing station at middle

station at Watertown.

DRAINAGE AREA.-.1,876 sq mi (at Watertown gage).

PERIOD OF RECORD.--water temperatures: April 1969 to September 1970. 

EXTREMES.--1969-70:

Period of record:
Water temperatures: Maxim 

March 1970.

COOPERATION.--Water temperatur rd furnished by City of Watertown.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ncT 

14.5
14.5
15.5

13.0
13.5
14.5
13.5
14.0

6.5 1.0 0.5   0.5 1.5 15.5
fl.O 0.5 0.5 0.5 0.5 1.5 15.0
R.5 0.5 0.5 0.5 o.* 1.5

7.0 0.5 0.5 0.5 0.5   14.0

6.5 0.5 0.5 0.5 0.5 3.0 11.5
R.O 0.5 0.5 0.5 0.5 2.0 10.5 
R.5 0.5 0.5   0.5 3.5 10.5

0.5 0.5 0.5 0.5 4.5 11.5
9.0 0.5 0.5 0.5 0.5 4.5

JUN 

20.0
71.5
?1 .5
19.5 
20.0

19.5
19.5 
20.0
? I .0
?1.5

JUL 

1R.O
in. 5
1R.5
21.0 
19.0

19.0

?1.0
2?.0
22. 0

25.0
--

?3.5 
23.5
23.5

23.5
23.5 
23.5
?3.5
?5.0

b[-P 

19 . 0
20.5
1C. 5 
19.5
19.5

19.0

19.0
19.5
19.5

11.5
11.5
10.5
10.5
11.0

10.0
12.0
14.0

16.5
14.5
16.5

14.5
15.0
15.5

16.5

17.0 
16.5 
15.5 
15.5 
1R.O

20.5 
19.0 
16.5 
1R.5 
18.5

04260100 BLACK RIVER AT STATE HIGHWAY 3 AT WATERTOWN, N.Y.

LOCATION. --Lat 43°58'2I 
Watertown and 3.9 i

DRAINAGE AREA. --1,876 ! 

PERIOD OF RECORD. --Chei

DATE

APR.
07.. .

MAY
05...

JUMP
03...

JULY
01...

Aun.
26...

SbP.
24. . .

OCT.
20.. .

MOV.
1R...

DFC.
15...

JAN.
1?...

FEB.
09...

MAR.
09.. .

APR.
06.. .

3", long 75°52'30", Jefferso 
nlles upstream from gaging s

sq mi (at gaging station), 

nlcal analyses: April 1969

n County, at bridge on State Highway 3 (Easte 
tatlon 04260500, Black River at Watertown, N.

to September 1970.

CHEMICAL ANALYSES, APRIL

DIS-

TDTAL SOLVED

TIME

1100

0915

 

1 100

1030

0900

0900

0900

0930

0930

--

0930

0930

SILICA
(SI021
(KG/LI

3.8

4.1

4.1

4.5

5.3

5.8

5.4

.6

5.8

6.7

5.9

7.1

4.4

IRON
(FE1

(llfi/LI

200

200

220

350

340

440

460

270

10

280

140

420

120

MAN

GANESE
(MM]

(Ufi/LI

0

20

0

0

0

10

0

0

0

20

20

40

0

CAL
CIUM
( CA)

(MG/L1

15

11

10

14

1?

12

11

13

13

1?

14

15

12

;rn Boule\ 
Y.

1969 TO SEPTEMBER 1970

DIS 

SOLVED 
MAR- PO-
NE-

S1UM SODIUM
(Mf.) (NA)

(MG/LI IMG/LI

1.4 1.?

1.5 l.R

1.2 1.7

1.7 l.R

1.8 3.1

2.0 4.1

2.2 3.3

l.fl 2.7

1.1 2.0

1.9 2.6

1.6 2.2

l.H 3.3

1.3 2.7

TAS- BICAR-
SIUM BflNATE
(Kl (HC03I

(MG/LI (MG/LI

,R 40

.5 29

.5 2fl

.5 39

.4 29

.5 26

.6 27

.7 31

.7 30

.4 29

.6 34

.6 41

.8 34

CAR-
PC1NATF
(CD3I
(MG/L 1

0

0

0

0

0

0

0

0

0

0

0

0

0

-ard) Ir

ALKA-
L1NIT'

AS
CAC03
IMG/L

3'

2.

2

3;

2.

2:

2;

2'.

2!

?'

2!

34

2«



STREAMS TRIBOTARY TO LAKE ONTAJSIO

04260100 BLACK RIVER AT STATE HIGHWAY 3 AT WATERTOWN, N.Y. Continued 

CHEMICAL ANALYSES, APRIL 1969 TO SEPTEMBER 1970

TOTAL SOLVED MAG-

HATE

 IAY

04...
JUNE

02.. .
30...

JULY
2' ...

>UG.
24...

;EP.
22...

T [ME

1000

1015
0900

0930

1330

0945

SILICA
IS 102 1

4.6

4.5
4.9

2. 1

5.4

5.7

IRON
(FEI 

(UG/L 1

100

?70
160

240

460

170

MAM

GAMt
I MM 

(UG/

CAL- I"F-
SE CIUM SHIM
) ICA) IMG)

0 9.0 1.0

0 13 1.9
0 14 1.8

10 15 2.5

10 12 2. a

0 9.5 1.7

PO-
TAS-

SODIUM SIUI
(NA) IK)

(MG/L) (MG/l

1.2

2.5
3.0

2.6 1.

3.7

1.6

1

5

5
8

0

6

5

Bid
BONl

4R-

5TE
(HC03I
IMG," '

ia

37
3?

34

34

?4

CAR

BONATE
(C03)

0

0
0

0

0

0

ALKA
LINITY

A S
CAC03

15

30
26

2R

?R

?0

METHY-

DATE
APR.
07...

MAY
05...

JUNE
03...

JULY
01...

AUG.
26... 

SEP. 
24...

OCT.
20...

NOV.
18...

DEC.
15...

JAN.
12...

FES.
09...

MAR.
09...

APR.
06...

MAY
04...

JUNE

02...
30...

JULY
22...

AUG.
24...

SEP.
22...

TIME (

1100

0915

 

1100

1030 

0900

0900

0900

0930

0930

 

0930

0930

1000

1015
0900

0930

1330

0945

HARD
NESS
CA.MG)
(MG/LI

44

34

30

42

36

40

37

38

42

45

36

26

40
42

48

42

30

NON- SPECI-
CAR- FIC

BONATE COND-
HARD- UCTANCE
NESS (MICRO-
1 MG/L I MHOS) (Ur

10 94

10 82

7 74

10 112

14 90 

16 99

14 93

14 99

12 88

14 96

14 106

12 102

8 98

12 57

10 94
16 109

20 104

14 109

11 78

COLOR
(PLAT-

PH INUM-

COBALT
JITS) UNITS)

7.5 18

7.0 33

7.4 38

7.0 64

7.1 34

7.0 36

7.1 32

6.8 29

7.0 29

7.2 34

7.2 26

6.9 29

7.0 41
7.2 9

7.1 49

6.7 34

6.9 37

CHEI
ICAI

OXYGI
DEMAI

(MG,

M-

EN
NO
/L)

9

19

21

24

40

34

31

16

25

17

23

6

16

25
31

35

48

27

A

S
(

nis-

AP».

07...
MAY
05...

JUNE
03...

JULY
01...

AUG.

26...
SEP.

24...
OCT.

20 ...
NOV.

1"...
DEC.
15...

JAN.

12...
FEB.

09...
MAR.

09...
APR.

06...
MAY
04...

MJLFA 
(504

G/

10

13

10

13

17

1H

16

19

16

15

14

16

11

12

CHLO-

) ICL)
L) (MG/L

1.

1.

1.

1.

1.

3.

2.

?.

2.

2.

2.

3.

2.

1.

DIS-

SOLVfc
FLIIO-

(Fl

5

a

3

5

9

7

7

5

2

1

9

2

3

1

0 ORGA NIC
NITRO-

IN

1

0

1

3

1

1

1

1

0

1

2

1

1

1

1 (N02I (M03I
/L) (MG/L) (MG/L)

.08 .03 1.9

.09 .03 .9

.12 .03 .5

.26 .02 .4

. ? 2 .00 .0

.13 .02 .0

.25 .01 .1

.12 .03 .«

.0° .04 ?.2

.09 .04 1.2

.35 .02 3.1

.14 .03 1.8

.47 .05 3.7

.31 .02 1.7

TOTA L
PHOS-

(NH4) (P04
(MG/LI (MG/

.06

.06

.13

.0^ .

.30

.0«

.00

.27

.13

.10

.09

.02

.14

.0°

I
L )

06

05

06

04

OH

06

OR

07

15

10

14

10

16

05

SOL
SOL

VFD
IDS

(RESI 

DUE «T

iao C) 
/L)

 

5R

50

60

84

RR

«1

74

6R

7R

63

88

65

54

LENE
BLUE
CTIVE
SU8-

TANCE
MG/L I

.05

.04

.07

.05

.07

.06

.04

.04

.09

.03

.12

.03

.05

.06

.04

.05

.03

.05

DIS-

501. VFD
SOIIUS

(SUM OF 
CONSTI
TUENTS) 

(MG/L)

56

49

44

57

56

59

55

57

5R

56

62

6«

55

40

LOSS
ON 

IGNI
TION 

(MG/LI

 

 >

4

4

2H

30

30

?4

15

21

12

? c'

16

?2



STREAMS TRIBUTARY TO LAKE ONTARIO 

04260500 BLACK RIVER AT WATERTOWN, N.Y.

DRAINAGE AREA.   1,876 sq mi.

DATE

OCT.
15...

NOV.
05...

DEC.
15...

JAN.
07...

FEB.
05...

MAR.

APR,
OB...

MAY

06...
JUNE
07...

JULY
21...

AUG.
13...

SEPT.
10...

TIME

1255

1220

1000

1330

1320

123fi

1155

1100

11 "5

\?y.

1015

OIS- SILICA
CHARGE ISI02)

1100 5.2 '

4950 5.B

6540 5.6

2100 7.2

40 BO 6.4

9640 4.6

5730 3.7

2130 4.2

1910 5.1

1250 S.O

1800 6.1

IRON
IFE)

370

120

140

1BO

140

80

210

210

340

310

190

MAN
GANESE

IMN)

10

0

0

10

0

0

0

0

0

0

30

0

DIS- 

01 S- SOLVED

CAL- NE-
CIUM SIUM
ICAI IMG)

13 2.2

13 1.8

13 1.2

14 2.1

19 2.1

It 2.*

15 1.4

9.1 1.0

14 1.9

15 2.8

18 2.5

13 2.1

1969.

PO- /ILKA- 
TAS- BICAR- CAR- LIMIT*

SODIUM SIUM BONATE BONATE AS
INA) (K) IHC03t (C03I CaC"13

5.3 .8 32 0 26

3.1 .7 32 0 ?*

2.3 .7 32 0 26

2.3 .4 16 0 30

3.4 .9 4T 0 39

4.4 .6 <.* 0 35

1.9 .7 40 0 33

1.4 .5 22 f 18

2,7 .5 15 0 ;=

?.7 .6 4" 0 53

3.6 .5 41 0 1'.

2.1 .6 32 0 21,

OCT. 
15...

NOV.
05...

DEC.
15...

JAN.
07...

FEB.
05...

MAR.
03...

APR.
08...

MAY
06...

JUNE
02...

JULY
21...

AUG.
13...

SEPT.
10...

1255

1220

1000

1330

1320

1255

1230

1155

1100

1105

1030

1015

NON- 
CAR-

HARD- 80NATE 
NESS HARD- 
ICA.MG) NESS 
IMG/L) (MG/L)

SPECI 
FIC

COND- 
JCTANCE PH 
IM1CRD- 
MHOS) IUNITS)

107 7.2

97 6.7

94 7.1

99 6.9

140 6.B

116 7.1

100 7.5

64 6.9

103 7.0

114 6.8

137 7.0

98 6.8

COLOR

1NUM- 
COBALT 
UNITS)

30

29

29

24

24

2B

15

36

32

46

45

24

CHEH-

OXYGEN 
DEMANO 
IMG/L 1

42

19

10

24

19

32

12

17

24

40

40

26

LENE 
BLUE

SUB 
STANCE
IMG/L >

.OB

.04

.02

.06

.04

.13

.03

.09

.05

.04

.02

.03

DIS 
SOLVED 
OXYGEN 
(MG/L)

 

-

"

-

-

-

-

-

-

--

5.9

6.6



STREAMS TRIBUTARY TO LAKE ONTARIO 

04260500 BLACK RIVER AT WATERTOWN, N.Y.  Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

CIS- DIS-
SOLVER SOLVED
SOLIDS SOLIDS LOSS
(RFSI- (SUM OF HN
DUE AT CONSTI- I GN I - TEMP-
180 C] TIJFMTS] TION FEATURE
(MG/LI (MG/LI (M6/L) (DEG C)

.1 .15 .07 104 67 35 14.0

.2 .05 .19 69 fil 10 R.5

?.l .08 .08 70 "59 19 .0

1.6 .00 .08 73 65 16 .5

3.1 .13 .17 81 «0 7 .5

DATE 

MAY 6

21

12

12

15

IS

2n

21

4.2

2.3

1.7

2.7

3.5

2.6

2.0

iPECTROGRAPHIC

TIHE 

1155

SOLVED 
LEAD 
(PB I 

(UG/L)

DIS 

SOLVED 
ALUM 

INUM 
(AL) 

(UG/L)

180

SOLVED 
LITHIUM 

(LI) 
(UG/L)

.1

.0

.1

.2

.1

.1

.1

ANALYSES

DIS 

SOLVED 
BARIUM 
IBA) 

(UG/L)

20 

DIS-

MAN- 

GANESE 
(MN) 

(UG/L)

. 15

.02

.58

.20

.34

.31

.31

.04

.04

.05

.05

.04

.00

.04

, MICROGRAMS PER

DIS 

SOLVED 
BERYL 

LIUM 
(BE) 

(UG/L)

0 

DIS-

MOLY- 

BDENUM 
(MO) 

(UG/L)

DIS 

SOLVED 
BISMUTH 

(BI) 
(UG/L)

SOLVED 
NICKEL 
(NI ) 

(UG/L)

1.?

2.Q

1.4

.4

.?

.0

.4

.07

.10

.20

.22

.80

.42

.24

LITRE, WATER YEAR

DIS 

SOLVED 
BORON 
(B) 

(UG/L)

DIS-

RUBI- 

DIUM 
(RB) 

(UG/L)

DIS 

SOLVED 
CAD 

MIUM 
(CD) 

(UG/L)

SOLVED 
SILVER 
(AG! 

(UG/L)

.10

.19

.06

.39

.11

.06

.13

OCTOBER

DIS 

SOLVED 
CHRO 

MIUM 
(CR) 

(UG/L)

DIS-

STRON- 

TIUM 
(SR) 

(UG/L)

102

71

54

72

90

83

7D

7R

61

43

59

69

73

64

1969 TO SEPTEMBER

DIS 

SOLVED 
COBALT 
(CO) 

(UG/L)

SOLVED 
TIN 
(SN) 

(UG/L)

DIS 

SOLVED 
COPPER 
(CU) 

(UG/L)

6 

DIS-

TI- 

TANIUM 
(TI) 

(UG/L)

27

21

10

25

33

20

15

197D

DIS 

SOLVED 
GER 

MANIUM 
(GE) 

(UG/L)

DIS-

VANA- 

DIUM 
(V) 

(UG/L)

1.0

2. 5

12.0

20.0

21.5

25. 5

19.5

DIS 

SOLVED 
IRON 
iFE) 

dJG/L)

260

SOLVED 
ZINC 
(ZN) 

(UG/L)

ST. LAWRENCE RIVER MAIN STEM

04260712 ST. LAWRENCE RIVER AT CAPE VINCENT, N.Y. 

LOCATION.--Lat 44°07'48", long 76°20'10", Jefferson County, at end of U.S. Coast Guard Station dock in Cape Vin

PERIOD OF RECORD.--Chemical analyses: April 1969 to September 1970.

COOPERATION.--Samples furnished by New York State Department of Environmental Conservation. 

CHEMICAL ANALYSES, APRIL 1969 TO SEPTEMBER 1970

	0IS-

OIS- SOLVED
TOTAL SOLVED MAG- PO- ALKA-
MAN- CAL- NE- TAS- BICAR- CAR- LINIT

SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE AS
TIME (SID2) (FE) (MN) (CA) (MG) (NA) (K) (HC03] (C03) CAC03

DATF (MG/L) (UG/L) (UG/L) (MG/L) 1MG/L) (MG/L) IMG/L) (MG/L) (MG/L) (MG/L

APR.
09... 1330 .3 10 0 40 7.3 12 1.3 112 0 92 

MAY
05...   .0 10 20 39 7.4 13 1.4 112 0 92 

JUNE
03... 1400 .2 10 0 38 6.8 11 1.2 104 0 85 

JULY
01... 1000 .1 0 0 42 6.3 12 1.3 112 0 92
28... 1315 .3 20 0 40 6.6 13 1.4 110 0 90 

AUG.
26... 1400 .2 0 10 38 6.8 13 1.2 104 0 85 

SEPT.
23... 1400 .2 0 0 38 6.4 12 1.2 98 0 80 

OCT.
23... 100D .6 0 0 40 6.5 12 1.2 107 0 88 

NOV.
17... 1100 .5 10 0 40 6.6 13 1.2 111 0 91 

MAY
04... 1330 .5 10 0 35 5.6 10 1.1 9* 2 80 

JUNE
01... 1510 .0 0 0 38 6.2 12 1.3 104 0 85
30... 1045 .0 0 0 34 6.2 13 l.A 114 0 94 

JULY
27...   3.4 0 10 41 6.1 13 1.4 108 0 89 

AUG.
25... 1430 .2 20 10 36 7.1 13 1.2 100 0 82 

SEPT.
23... 0845 .2 10 0 38 6.9 13 1.2 102 0 84



ST. LAWRENCE RIVER MAIN STEM 

04260712 ST. LAWRENCE RIVER AT CAPE VINCENT, N.Y. Continued

METHY- 
NON- SPECI- LENE 
CAR- FIC COLOR CHEM- BLUE

DATE

APR. 
09... 

MAY 
05...

APR.
09...

MAY
05...

JUNE
03...

JULY 
01...
28...

AUG.
26...

SEPT.
23...
OCT.
23...

NOV.
17...

MAY
04...

JUNE
01...
30...

JULY
27...
AUG.
25...
SEPT.
23...

JUNE
03.

JULY
01.
28.

AUG.
26.
SEPT
23.

OCT.
23.

NOV.
17.

HAY
04.
JUNE
01.
30.

JULY
27.

AUG.
25.

SEPT
23.

SULFATE
IS 04)

25

29

26

30
31

28

28

30

32

26

27
30

28

29

28

..

CHLO
RIDE
(CD

26

26

25

27 
28

28

26

27

28

22

26
28

30

29

29

TIME 

1330

1400

1000
1315

1*00

1400

1100

1330

1510
1045

 

1430

0845

NESS HARD- UCTANCE PH INUM- OXYGEN SUB- 
(CA.MGI NESS (MICRO- COBALT OFM/SND STANCE 
(MG/L) (MG/L) MHOS) (UNITS) UNITS) (MG/L) (MG/L)

130 38 315 8.1 2 8.0 .03 

128 36 320 B.2 5 4.0 .03

123 38 296 8.} 9

131 39 325 7.9 8
127 37 321 7.6 4

123 3B 313 B.O 3

122 41 312 7.7 3

127 36 326 B.I 4

110 34 259 8.4 5

120 36 314 B. 3 4
110 17 335 8.2 24

127 38 328 8.0 7

119 37 310 7.7 5

124 40 319 7.9 2

DIS
SOLVED ORGANIC
FLUO- NITRO-
RIDE GEN NITRITE TITRATE AMMONIA
(F) (N) (N02I IN03I (NH4)

.1 .1* .02 .8 .08

.1 .02 .02 .5 .09

.2 .29 .01 .4 .16

.0 .08 .03 .1 .15 

.3 .12 .01 .3 .31

.2 .16 .00 .0 .22

.2 .08 .13 .2 .06

.1 .15 .01 .2 .06

.2 .05 .01 .5 .09

.1 .22 .01 .7 .04

.3 .02 .02 .5 .20

.1 .00 .10 .4 .15

.2 .26 .12 .2 .34

.1 .12 .02 .5 .08

.0 .12 .02 .2 .10

9.0

6.0
5.0

8.0

4.0

6.0

6.0

1.0
3.0

4.0

4.0

2.0

DIS
SOLVED

TOTAL SOLIDS
PHOS- (RESI-
PHORUS DUE AT
(P04) 180 C)

.08 188

.05 191

.07 179

.07 183 

.02 199

.09 193

.05 172

.04 189

.08 158

.06 164

.05 180

.07 192

.16 181

.08 180

.05 189

.03

.02

.02

.02

.02

.02

.03

.03

.02

.02

.03

.02

DIS
SOLVED
SOL IDS
(SUM OF
CONSTI
TUENTS)

168

172

160

174 
175

167

162

171

176

149

162
169

177

165

167

LOSS
ON

IGNI
TION

36

20

24

8

19

14

27

18

20

5
30

43

41

33



ST. LAWRENCE RIVER MAIN STEM 

04260800 ST. LAWRENCE RIVER AT ALEXANDRIA BAY, N.Y.

LOCA
Bay.

DRAINAGE AREA.-.293,000 sq mi, approximately.

PERIOD OF RECORD.--Water temperatures: October 1955 to September 1970.

EXTREMES.--1969-70:

Period of r<

REMARKS. --Str  

COOPERATION. --

DAY

1 
2 
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

AVG 

DAY

16.5

16.5 
16.0 
15.5

15.5

 5.5

5.5 
5.5 
5.5 
5.5
5.0

15.0 
15.0 
15.0 
14.5 
14.0

14.0 
13.5 
13.5 
12.0 
11.0

11.0

11.0 
11.0 
11.0 
10.5

14.0

'cord :

days d

OCT

17

16 
16 
15

15

15 
15 
15

15 
15 
15 
15 
15

15 
15 
15 
14 
14

14 
13 
13 
12
11

11

10 
11 
11 
10

14 

APR

uring winter 

zen Jan. 1 t

.0

.5 

.0 

.5

.5

.5 

.5 

.5 

.5

.0

.0 

.0 

.0 

.5 

.5

.0 

.5

.0 

.0

.0

.0

.5 

.0 

.0 

.5

.0

10.

10. 
10. 
10.

10.

10. 
10. 
10. 
9.

8. 
8. 
8. 
8. 
7.

6. 
6. 
6. 
6. 
6.

6.

5

5 
5 
5

0

0 
0 
0 
0
0

5 
0 
0 
0 
0

5 
5 
5 
5 
5

5

6.0 
6.5 
6.5 
6.5

8.5 

AM

periods, 

o Mar. 26.

(THICE- 

NOV

10.5

10.5 
10.5 
10.0

10.0

10.0 
10.0 
10.0 
9.0 
9.0

8.0 
8.0 
8.0 
8.0 
7.0

6.5 
6.5 
6.5 
6.5 
6.5

6.5

6.0 
6.5 
6.5 
6.5

8.5

PH

DAILY MEASUREMENTS AT 0800 AND 1600] 

DEC JAN FEB 

AH PM AM PH AM PH

5.5 5.5

3.5 3.5

1.0 1.0

1.0 1.0

JUN JUL AUG 

AH PH AM PH AH PH

, freezing poir

HAR 

AM PH

-

.0 1.0 

. 0 1.0 

.0 1.0 

.0 1.0

SEP 

AH PM

6.5 6.5 12.0
1.0 1.0 6.5 6.5 13.5
1.0 1.0 6.5 6.5 13.5

1.0 1.0 5.5 5.5 13.5

1.0 1.0 5.5 5.5 13.5

1.0 1.0 6.5 7.0 14.0

1.0 1.0 7.0 8.0 14.5
1.0 1.0 7.0 8.0 15.0 
1.0 1.0 8.0 8.0 15.0

1.0 1.0 8.0 8.0 14.5

3.5 3.5 8.0 8.0 16. C
3.5 3.5 8.0 8.0 16.5
3.5 3.5 8.0 8.5 16.5

3.5 3.5 10.0 0.0 16.5 
4.0 4.0 10.0 0.0 16.5
4.0 4.0 10.0 0.0 16.5
4.5 4.5 10.0 0.0 16.5

4.5 4.5 10.0 0.0 16.5

5.5 5.5 10.0 0.5 16.0
5.5 5.5 10.0 0.5 16.5

6.5 6.5 11.5 1.5

2.5 2.5 8.0 8.5 15.0

2.0
3.5
3.5

3.5

4.0

4.0

4.5
5.0

4.5

6.0
6.5
6.5

6.5 
6.5
6.5
6.5

6.5

6.5
6.5

-

5.0

5.5
5.5
6.0

6.5

6.5

8.0 
8.0

8.0
8.0

9.0

9.5
9.5
9,5

9.0 
9.5
9.5
0.0

0.0

1.0
1.0

1 .0

8.5

5.5 21.0 21.0
5.5 21.0 21.0
6.5 21.5 22.0

6.5 21.0 21.0

6.5 22.0 22.0

8.0 22.0 22.0

8.0 23.0 23.0
B.5 23.0 23.0

9.0 23.0 23.0

9.5 23.0 23.0
9.5 23.0 23.0
9.5 23.0 23.5

9.5 23.0 21.0 
9.5 22.0 22.0
0.0 22.0 23.0
0.0 23.0 23.0

0.0 23.0 22.0

1.0 22.0 22.0
1.0 22.0 22.0

1.0 22.0 22.0

L9.0 22.5 22.5

1.0
1.0
1.0

0.5

0.5 
0.0
9.5 
9.5

0.0
9.5

9.0

9.0
9.C
9.0

9.0 
8.5
8.5
9.0

9.0

9.0
B.5

19.5

1.0
1.0
l.D

0.5

0.0
0.0

9.5

0.0
9.5

9.0 

9.5

9.0
9.0
9.0

8.5 
8.5
9.0
9.0

9,0

8.5
8.5

-

9.5



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04262650 OSWEGATCHIE RIVER AT GOUVERKEUR, N.Y.

PERIOD OF RECORD.--Chemical analyses: August 1969 to September 1970.

REMARKS.--Dissolved mercury (HG): 1.2 ug/1 June 16, 1970. Sampled September 1967 to June 1969 by Federal Wate 
Pollution rnntrol Administration (Federal Water Quality Administration after April 1970).

DIS- 
CHAFGE DEPTH

CHLO- 
SULFATE RIDE 
(504) (CD

AUG 20 0900   2 19 3.4 
SEP 10 0900   4 15 3.3

DIS 
SOLVED SPECI- 
SOLIDS FIC

DUE 
180

AUG 20 75
SEP 10 69

TOTAL 
KJEL- 

ORGANIC DAHL 
NITRO- NITRO 
GEN GEN NITRATE 
(N) (N) (N03)

.14 

.28 .43

COLOR

.9 

.9

AMMONIA NITRITE 
(NH4) (N02)

TOTAL 
PHOS 
PHORUS 
(P04I

.15   .06 

.10 .03 .06

BIO- COLI- 
CHEM- CHEM- FORM

ORTHO 
PHOS 
PHATE 
(P04)

.03 

.03

METH- 
YLENE 
BLUE

AT NESS UCTANCE TEM- NUM- BID- SOLVED OXYGEN OXYGEN ONIES SUB- 
C) (CA.MG) (MICRO- PH PERATURE COBALT ITY OXYGEN DEMAND DEMAND PER STANCE

DATE

SEP 10

6.8 22       15
50

DIS
SOLVED
ALUM
INUM
(AL)

(UG/L)

200

90 8,

ARSENIC
(AR)
(UG/L)

0

.2

TOTAL
CHRO
MIUM
(CR)
(UG/L)

0

20

COPPER
(CU)

(UG/L)

0

38

DIS
SOLVED
IRON
(FE)

(UG/L)

330

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969

DATE 

OCT.
08...

NOV.
05...
DEC.
03...
JAN.
07...

FEB.
05...

MAR.
03...

APR.
08...

MAY
06.. .A
JUNE
02...
19... 

JULY 
19. ..B

AUG.
04. ..S

TIME

0800

0900

0915

0845

0915

0915

0900

0815

0800
1200

1030

1345

ALKA
LINITY 

AS
CAC03

20

23

18

16

20

20

13

13

20

30

SULFATE
(S04)

15

23

22

17

15

17

15

14

15

21

CHLO 
RIDE
(CL)

2.3

3.3

2.7

2.7

1.7

1.3

2.2

1.2

2.4

3.5

2

LE
(P

7.6

S

AD G
B)

14

DIS-
OLVED
MAN-
IANESE
(MN)

(UG/L) (UG/L)

16 40

.8 12700

.7 13600 .03

ZINC
(ZN)

IUG/L)

30

TO SEPTEMBER 1970

ORGANIC AMMONIA

GEN
(N)

.31

.11

.40

.07

.71

.09

.42

.09

.22

.61

GEN NITRATE
(N)

.48

.05

.13

.12

.08

.43

.05

.12

.16

.27

(N)

.20

.20

.30

.30

.40

.40

.40

.30

.20

1.9

TOTAL

PHORUS
(P)

.010

.020

.020

.010

.020

.020

.020

.070

.020

.040

DIS
SOL
VE D-

PHORUS
(P)

.010

.000

.000

.000

.000

.000

.000

.000

.000

.010

D1S-
SOLVFO
SOLIDS

DUE AT
180 C)

64

78

81

69

61

67

56

48

77

69

TOTAL
NON-
FILT-

RESIDUE

3

2

15

10

2

7

4

2

^

7

A INCLUDES 0.7 UG/L DISSOLVED MERCURY (HG). 
B INCIUDES 0.5 UG/L DISSOLVED MERCURY (HG).

DATE

OCT.
08...

NOV.
05...

DEC.
03...

JAN.
07...

FEB.
05...

MAR.
03...

APR.
08...

MAY
06...

JUNE
02... 
19...

JULY 
19...

AUG. 
04...

TOTAL 
RESI

DUE
(MG/L)

84

82

84

74

67

74

62

53

80

 

SPECI 
FIC 

COND 

UCTANCE PH TEMP-
(MICRO- ERATURE

MHOS) (UNITSI 1 DEC C)

92 8.6 13.0

104 7.4 6.5

102 7.2 .0

87 7.6 .0

100 7.8 .0

90 7.9 1.0

76 7.8 2,0

63 7.6 11.0

75 7.9 21.0

115 6.8 26.0

TUR- DIS- 
BID- SOLVED
ITY OXYGEN

IJTU) (MG/L)

4 9.4

6 10.2

5 12.7

4 13.7

7 10.2

5 11. 0

4 11.6

4 12.0

5 6.6

1 6.5

IMME- 

BIO- DUTE 
CHEM- CHEM- COLI- 
ICAL ICAL FORM 

OXYGEN OXYGEN (COL.
DEMAND DEMAND PER

(MG/L) (MG/L) 100 ML)

13 .6

39 .6

21 1.2

14 .4

16 1.1

20 1.0

13 .6

12 .9

26 .9

12 .8 6500

DIS 
SOLVED 

MERCURY
(HG)

(UG/L )

_

_

_

_

_

_

_

.7

1.2

.5 

.5



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04262650 OSTOGATCHIE RIVER AT GOUVERNEUR, N.Y.--Continued

AUG. 
04...

AUG. 
04. ..

PESTICIDE ANALYSIS

ALDRIM ODD DDE DOT 
TIME

1345 .00 .00 <.01 .00

METHYL 
METHYL TRI- 

ETHION MALA- PARA- THION PARA- 
THION THION THION

.00 .00 .00 .00 .00

DI- HEPTA- 
ELDRIN ENDRIN CHLOR LINDANE

.00 .00 .00 .00

TRI- 
THION 2,4-D 2,4,5-T SILVFX

.00 .00 .00 .00

SPECTR06RAPHIC ANALYSES, MICROGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

TIME

0815 
1345

SOLVliD
LEA:)
(PB i

(UG/L)

3
3

DIS

SOLVED 
ALUM
INUM 
(AL)

(UG/L)

120 
55

SOLVED
LITHIUM

(LI )
(UG/L)

0
1

BIS- 

SOLVED
BARIUM 
(BA)

(UG/L)

28 
34

DIS-

MAN-

GANESE
(MN)

(UG/L)

54
70

DIS

SOLVED 
BERYL
LIUM 
(BE)

(UG/L)

0 
0

DIS-

MOLY-
BDENUM
(MO)

(UG/L)

0
0

SOLVED

(BI)
(UG/L)

<1

SOLVED
NICKEL
INI)

(UG/L)

2
2

SOLVED
BORON 
(B)

(UG/L)

15

DIS-

RUBI-
DIUM
(RB)

(UG/L)

1
2

DIS-

CAD-

MI UM 
(CD)

(UG/L)

<9

SOLVED
SILVER
(AG)

(UG/L)

0
0

DIS-

CHRO-

(CR)
(UG/L)

<1

DIS-

STRON-
TIUM
(SR)

(UG/L)

44
64

DIS 

SOLVED

(CO)
(UG/L)

<1

SOLVED
TIN
(SN)

(UG/L)

<2
<2

DIS 

SOLVED

(CU)
(UG/L)

4
1 

DIS-

TI-

TANIUM
(TI)

(UG/L)

2
2

DIS

SOLVED 
GER

MAN I UM 
(GE)

(UG/L)

<1
<1 

DIS-

VANA-
DIUM
(V)

(UG/L)

<.9
<.7

3IS- 

SJLVED 
IRON
(FE)

(UG/L)

200
350

SOLVED
ZINC
(IN)

(U'J/L)

<35
<65

04263990 OSWEGATCHIE RIVER AT OGDENSBUHG, N.Y. 

LOCATION.--Lat 44°41'03", long 75°29'20", St. Lawrence County, at bridge on State Highway 37 in Ogdensburg and

PERIOD OF RECORD.--Chemical analyses: April 1969 to September 1970. 

COOPERATION.--Sam

MAY
06... 

JUNE
03...
30. .. 

JULY
29... 

AUG.
21... 

SEPT.
25... 
OCT.
23... 

NOV.
20... 

APR.
10... 

MAY
12... 

JUNE
04... 

JULY
31... 

SEPT.
22...

CHEMICAL ANALYSES, APRIL

01 S- 

TOTAL SOLVED

TIME

1400

1400

1030
nso
 
1430

1">00

1200

1540

~

-

1400

-

1600

SILICA
I sinzi
IMG/L)

4.5

3.3

3.4
3.1

3.1

3.2

4.0

3.3

4.8

4.6

3.2

2.8

4.6

3.9

IRON
(FE)

(UG/L)

110

150

160
130

150

180

ISO

160

210

50

140

230

40

280

MAN
GANESE

I MN)
(UG/L)

0

0

10
0

0

0

0

0

0

0

0

0

10

0

CAL
CIUM
(CA)

(MG/L)

13

14

15
20

16

14

13

14

18

15

14

13

17

13

1969 TO SEPTEMBER 1970

nis- 
snLVFn
MAG- PO
NE- TAS-
SIlIM SODIUM SIUM
IMP) (NA) IK)

(MG/L) IMG/LI IMG/LI

3.0 1.6 .9

3.0 l.S .9

3.6 2.1 .B
4.2 2.6 .B

3.3 3.3 .7

2.8 3.9 .6

2.6 4.1 .6

2.7 5.2 .9

3.8 3.1 1.2

3.5 2.2 .9

2.8 2.0 .7

2.9 2.7 .7

3.2 2.3 .8

3.0 3.4 .7

BICAR
BONATE
IHC03)
(MG/L)

40

42

4fi

54

43

35

43

54

45

42

43

56

38

CAR
BONATE
IC03)
IMG/LI

0

0

n
0

0

0

0

0

0

0

0

0

0

0

ALKA
LINITY

AS
CAC03
(MG/L I

33

34

39
56

44

35

29

35

44

37

34

35

46

31



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04263990 OSWEGATCHIE RIVER AT OGDENSBUBG, N.Y. Continued

CHEMICAL ANALYSES, APRIL 1969 TD SEPTEMBER 1970

P»TF

APR.
09.. .

06.. .
JUNE
01...
30...

JULY
29...

auo.
21 ...

SEPT.
25...

OCT.
23...

NOV.
20... 

APR.
10...

MAY
12...

JUNE
04...
JULY
31... 

SEPT.
22...

25... 15(10 
OCT.
23... 1200

NOV.
20... 1540

APR.
10...

MAY
12...

JUNE
04... 1400
JULY
31...

SEPT.
22... 1600

nis-
SOLVET

CHLO- FLHO-

( <: (X ) (CD ( F )

11 1.9 . 1

13 ?.0 .1

13 1.9 .1
14 2.6 .4

16 2.R .3

16 2.5 .2

14 3.2 .3

15 4.4 .2

22 3.1 .2

15 3.2 .1

13 2.3 .1

13 2.3 .3

16 2.5 .0

15 2.8 .1

43 14 ins ft.fi 19 12 .03

46 11 119 7.3 10 17 .04

60 16 140 7.5 37 21 .03

52 15 117 7.3 32 16 .04

46 12 105 7.3 34 13 .03

44 10 125 7.7 60 11 .05

56 10 125 7.4 21 17 .03

45 14 HO 7.4 12 10 .03

ms- nis-
SflLVED SHLVFD

ORGANIC TOTAL SOL I n S SHLInS
NITRn- PHOS- (RESI- (SUM HF

(N) ( NO? ) (Nrnj (Nh4) (P04) i fio r ) TIIENTSJ

.11 .04 .9 .14 .OR 73 S7

.on .03 .5 .11 .0° 6o 60

.16 .0? .7 .13 .01 85 65

.30 .<M .3 .20 .07 91 R2

.22 .03 .4 .05 .1? H4 72

.22 .01 .3 .20 .12 79 ft5

. 19 .02 .2 .15 .07 73 60

.12 .01 .1 .00 .08 71 67

.48 .03 1.0 .20 .16 79 68

.17 .10 .9 .26 .10 66 60

.31 .01 .7 .22 .11 59 60

.19 .03 .6 .14 .07 70 62

ST. LAWRENCE RIVER MAIN STEM

LOSS
ON

1KNI- 
T I OM

10

1 1

21
o

12

15

10

8

22

18

17

10

19

04264000 ST. LAWRENCE RIVER AT OGDENSBURG, N.Y.

OSwegatchie River at Ogdensburg and 0.5 mile upstream from gaging station.

PERIOD OF RECORD. --Chemical analyses: October 1955 to September 1956, February 1966 to September 1970.

REMARKS. --DissoIved mercury (HG): less than 0.1 ug/1 Aug. 4.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1961 TD SEPTEMBER 1970

OATE

OCT.
07...

NOV.
04...

DEC.
02...

JAN.
06...

FEB.
04...

MEAN
OIS- SILICA IRON
CHARGE ISID2) (FE)
(CFS) (M6/L) (UG/L)

258000

244000 .7

259000

228000

234000

DIS-

01 S- SOLVED
SOLVED MAG- PO- A..KA-

CIUM SIUM SODIUM SIUM BONATE BONATE AS
(CA) (MG) (NAI (K) (HC03) (C03) CAC03

IMG/L) (MG/L) IMG/L) IMG/L) (MG/L) (MG/L) (MG/L)

 

37 6.3 12 1.2 100 0 82

_

_ __ -- _ _ _ _

 

SULFATE
( 504)
(MG/L )

_

29

_

_

 



ST. LAWRENCE RIVER MAIN STEM

04264000 ST. LAWRENCE RIVER AT OGDENSBURG, N.Y. Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 196<» TO SEPTEMBER 1970

DATE

MAR.
04...

APR.
07...

MAY
05...

JUNE
03...

JULY
09...

SEPT.

MEAN
DIS 

CHARGE 
(C=S)

241000

236000

249000

252000

253000

257000

OIS-
01 S- SOLVED

SOLVED MAG- PO- ALKA-
CAL- NE- TAS- BICAR- CAR- LINITY

SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE AS 
,S, 02 ) (FE) (CA) (MG) ( NA ) IK) (HC03) (C03) CAC03 
(MG/L) (UG/L) (MG/L) (MG/D (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

           

               

.0   40 6.2 12 1.3 112 1 94

    _- -- --     -- --

 

.4 20 35 6.5 13 1.2 98 0 80

OIS- OIS-
DIS- SOLVED SOLVED

(504) 
(MG/L)

"~

27

"~

"~

34

CHLO- FLUO- NITRO- PHOS- (RESI- (SUM OF ON

OCT.
07.

NOV.
04.

DEC.
02.

JAN.
06.
FEB.
04.

MAR.
04.

APR.
07.
MAY
05.

JUNE
03.
JULY
09.
SEPT
10.

RIDE
(CD

. .

25

. .

. .

. .

. . --

. .

27

. .

B . __

28

RIDE GEN NITRITE NITRATE AMMONIA PHORUS DUE AT CONSTI- IGNI- TEMP -
(F) IN) (N02) (N03) ( NH4 1 (PD4) 180 C) TUENTS) TION ERATURE

       

.1 .33 .01 .3 .05 .06 170 161 24

 

 

     

__     -_     __   __

 

.3 .22 .01 .2 .10 .16 190 170 15

 

_ __ __ __     __ __  

.2   .05 .2 .22 ,05   167
NDN- SPECI- COLI-
CAR- FIC COLOR FORM

HARD- BONATE COND- (PLAT- DIS- (COL-
NESS HARD- UCTANCE PH INUM- SOLVED ONIES
(CA.MG) NESS (MICRO- COBALT OXYGEN PER

OCT.
07...           8.1 1000

NOV.
04... 118 3B 299 7.9 5 9.0

DEC.
02...           9.6 63

JAN.
06...           11.9

FEB.
04...           4.0 188

MAR.
04...           11.9 3100

APR.
07...           10.2 58

MAY
05... 126 32 309 8.4 3 9.4

JUNE 
03...           9.4 46

JULY 
09...           8.3 1

SEPT.
10... 114 34 320 7.7   6.5

16

10

3

1

3

9

13

19

22

.0

.0

.0

.5

.0

.0

.0

.0

.0

.0

.0

JFECTROGRAPHIC ANALYSES, MICROGRAMS PER LITRE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

AUG 4

S
DIS- DIS- DIS- DIS-
OLVED DIS- SOLVED DIS- DIS- SOLVED SOLVED DIS- DIS-
ALUM- SOLVED BERYL- SOLVED SOLVED CAD- CHRO- SOLVED SOLVED
INUM BARIUM LIUM BISMUTH BORON MIUM MIUM COBALT COPPER
(AD (BA) (BE) (BI) (B) (CD) (CR) (CO) (CU)

TIHI: (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

 21 33 D <3 25 <40 <4 <4 2

DIS- DIS- DIS- DIS- DIS- 
DIS^ DIS- SOLVED SOLVED DIS- SOLVED DIS- SOLVED DIS- SOLVED 
SOLU-D SOLVED MAN- MOLY- SOLVED RUBI- SOLVED STRON- SOLVED TI- 
LEAD LITHIUM GANESE BDENUM NICKEL DIUM SILVER TIUM TIN TANIUM 

, If*' 1 (LI) (MN) (MO) (NI) (RB) ( AG ) (SR) (SN) (TI) 
DATE (UG/IJ (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

AUG  » 1 2 40 <4 1 A 1AA f L. f  >

DIS
SOLVED
GER

MANIUM
(GE)

(UG/L)

<4

DIS 
SOLVED 
VANA 
DIUM 
(V) 

(UG/L)

ms-
SOLVED
JRON
(FE)

( JG/LI

9

DIS 
SOLVED 
ZINC

(UG/L)



ST. LAWRENCE RIVER MAIN STEM

04264331 ST. LAWRENCE RIVER NEAR MASSENA, N.Y. 
(International Hydrologlcal Decade River Station)

LOCATION.   Lat 45"00'19", long 74°48'05", St. Lawrence County, at St. Lawrence Power Dam on Lake St. Lawrence, at

land Waters Branch, Department of Energy, Mines and Resources, 2.6 miles upstream from Grass River, and 5.7 m
northeast of Massena.

DRAINAGE AREA.  296 ,OOO sq mi.

EXTREMES.   1969-70:

Period of record:

point on many days during winter periods.

REMARKS.   Measurements made approximately 68 ft below normal forebay leve

(ONCE-DAILY MEASUREMENT)

1 17.0 10.5 .0 0.5 0.5 0.5 0.5
2 17.0 10.5
3 17.0 10.5 
4 17.0 10.5
5 16.5 10.5 

6 16.5 10.5
7 16.0 10.5
8 16.0 10.5
9 16.0 10.5

10 15.5 10.0

11 15.5 10.0 
12 15.5 10.0 
13 15.5 10.0 
14 15.5 10.0
15 15.0 9.5

16 5.0
17 5.0 
18 4.5
19 4.0
20 4.0

2\ 13.5
22 13.5
?3 13.5
?4 13.0
25 13.0

76 13.0
77 13.0
28 11.0
29 10.5
30 10.5

.0

.5

. 5
 5

.0

. 0

.0

.0

. 5

.5 0.5 0.5 0.5 0.5

.0 0.5 0.5 0.5 0.5

.0 0.5 0.5 0.5 1.0

.5 0.0 0.5 0.5 1.0

.5 0.0 "- c 0.5 1.0

.5 0.0 0.5 0.5 1.5

.5 0.0 0.5 0.5 2.0

.5 0.0 0.5 0.5 2.0 

.5 0.0 0.5 0.5 2.0 

.5 0.0 0.5 0.5 2.0

.5 0.0 0.5 0.5 3.0

.0 0.0 0.5 0.5 3.0

.0 0.0 0.5 0.5 4.0

.0 0.0 0.5 0.5 4.0

.0 0.5 0.5 0.5 4.5

.0 0.5 0.5 0.5 4.5

.0 0.5 0.5 n.f .,.5

.5 0.5 0.5 0.5 4.5

.0 0.5 0.5 0.5 5.0

.0 0.5 0.5 0.5 5.0

.5 0.5 0.5 0.5 0.5 5.5

.0 0.5 0.5 0.5 0.5 5.5

.0 0.5 0.5 0.5 0.5 6.0

.5 0.5 0.5   0.5 6.5

.5 0.5 0.5   0.5 6.5
31 10.0   0.5 0.5 -- 0.5

'

1. Records for period October 1955 to

M4V JliN jlll MIT, <;>-'P 

7.' 1 J. i In. I ??. -> ->' .
7.0 13.5 Ifi.'l ?'.n ?1.0
B.O 14. n 1 a.O '3. il 71 .n 
fl.O 14.0 IR.O 73.0 'M . 0
S.5 14.0 1H.T ? 2 . 0 '1.0 

9.0 14.5 IR.O ??." .n.h
ft. 5 14.5 1 w . o ??.n ? n . 5
fi.O 14.5 1H.O '3.0 "".5
8.5 15.0 1 '.0 23.0 T- . 5
9.0 15.5 !-). ! ?3.5 ^.5

9.5 lb.0 19.il '4.0 'H.O

9.5 16.5 19.5 ?4.0 19.5

9.5 16.5 ?n.O ?4.n 19.i
9.5 16.5 .'0.0 24.0 !9.-i

0.0 16.5 20.0 ?3.5 1Q.O
0.5 16.5 20.0 ?3.5 10.,

0.5 16.5 'n.l, -J 1.5 1 .
1.0 17.0 19.' -M. 1 ]M.
1.0 17.0 . .   '3., 1J.-
1 . ,"' 1 P . 1 , ? [ 1 . ? '  . I T ^ . '

1.0 IH.o ,>r.5 =2.0 1*.5

1.0 lo.o 2 . ^ -3.n 1-1.5
1.5 IH.O 71." 72. P 19.5
?.o in.o 71." ' ? . o 1 « . 5
7.0 i ft . ', ? i . - , : . o 1 9 . r-
?.0 18.0 21.0 77.0 l«.r
2.0   '?.0 77.0



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04265437 GRASS RIVER ABOVE MASSENA, N.Y.

Highway 56, 0.7 mile 

PERIOD OF RECORD. --Chemii 

COOPERATION. --Samples fu:

TIME 
DATE

MAY 
12... 

JUNE 
04... 1445 

JULY 
30... 

SEPT. 
22... 1500

SULFATE 
(S04)

MAY 
12... 

JUNE 
04... 
JULY 
30... 

SEPT. 
22...

14 

13 

11 

14

:al analyses: May to September 1970. 

rnished by New York State Department of Environmental Conservation.

CHEMICAL ANALYSES, MAY TO SEPTEMBER 1970

DIS- 
DIS- SOLVED 

TOTAL SOLVED MAG- PO-

SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE 
(SI02) (FE) (MN) (CA) (MG) (NA) (K) (HC03) (C03)

4.4 180 10 15 3.6 2.1 .5 48 0 

2.3 400 0 13 3.6 2.3 .4 48 0 

4.3 200 60 12 3.3 1.6 .6 46 0 

5.6 160 70 15 4.5 2.8 .7 54 0

OIS- OIS- 
DIS- SOLVED SOLVED

CHLO- FLUO- NITRO- PHOS- (RESI- (SUM OF 
RIDE RIDE GEN NITRITE NITRATE AMMONIA PHORUS DUE AT CONSTI- 
(CLI IF) (N) (N02) (N03) (NH4) (P04) 180 C) TUENTS)

1.9 .1 .31 .09 .7 .14 .10 66 67 

2.4 .1 .42 .02 ... .si .14 BO 62 

2.5 .1 .70 .04 .1 .06 .16 78 59 

4.0 .1 .25 .03 .7 .16 .20 85 74

METHY- 
NON- SPECI- LENE 
CAR- FIC COLOR CHEM- BLUE

TIME (CA,MGI NESS (MICRO- COBALT DEMAND STANCE 
DATE (MG/L) (MG/L) MHOS) (UNITS) UNITS) (MG/L) (MG/L)

MAY 
12...   52 13 113 7.6 35 15 .03 

JUNE 
04... 1445 48 8 108 7.5 58 14 .04 
JULY 
30...   44 32 101 7.6 48 32 

SEPT. 
22... 1500 56 12 127 7.5 27 16 .03

04265448 GRASS RIVER AT MASSENA CENTER, N.Y.

PERIOD OF RECORD. --Chem

DATE

APR. 
09... 

MAY 
06... 

JUNE 
02... 

JULY 
01.. . 
30... 

AUG. 
20... 
OCT. 
22... 

NOV. 
19...

TIME

1130 

1330 

1315

1150 
0845

0900 

1600 

1330

ical analyses: April to November 1969 (discontinued).

OIS- 
OIS- SOLVED 

TOTAL SOLVED MAG- PO- 
MAN- CAL- NE- TAS- BICAR- CAR- 

SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE 
(SI02) (FEI (MN) (CA) (MG) (NA) (K) (HC03I (C03)

3.6 240 0 16 4.3 4.0 .8 39 0 

3.3 230 0 16 4.0 2.8 .5 55 0

5.0 350 0 19 4.7 4.3 .7 51 0 
2.6 210 0 20 4.8 7.4 .8 41 0

3.3 230 0 18 4.0 5.4 .8 48 0 

1.7 200 0 18 4.4 7.6 1.1 47 0 

.6 280 0 19 4.9 4.3 1.0 54 0

ALKA-

AS 
CAC03

39 

39 

3B 

44

ON 
IGNI 
TION

18 

7 

35 

26

ALKA 
LINITY 

AS 
CAC03

25 

32 

45

42 
34

39 

39 

44



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04265448 GRASS RIVER AT MASSENA CENTER, N.Y.--Continued

CHEMICAL ANALYSESi APRIL TO NOVEMBER 1969

APR.
09...

MAY
06...

JUNE
02...

JULY
01...
30...

AUG.
20... 

OCT.
22...

NOV.
19...

LOCATION.--Lat

SULFATE 
1 S04 )

11

21

13

20
2 4

19

19

26

DATE
APR.
09..

MAY
06..,

JUhiF
02..

JULY
01..
30..

AUG.
20..

OCT.
22..

NOV.
19..

CHLO 

RIDE 
(CD

1.6

4.9

4.5

5.0
9.5

5.9

9.8

6.4

TIME

1130

1330

1315

1150
0845

0900

1600

1330

DIS-
DIS- DIS 

SOLVED SOLVED

FLUO- NITRO- PHOS- IRESI- (SUM (IF 
RIDE GEN NITRITE NITRATE AMMONIA PHORUS DUE AT CONSTI- 
(F) IN) (N02I (N03) INH4) ( P04 ) 180 C) TUENTS)

.2 .12

3.0 .06

.5 .25

.3 . 15
3.0 .22

3.0 .21

4.9 .25

1.1 .20

NON-
CAR- 

HARD- BONATE

(CA.MG) NESS
(MG/L) (MG/L)

37 12

58 26

56 12

67 25
70 36

62 22

63 24

66 24

.02 .7

.02 .5

.02 .3

.05 .5

.04 .4

.02 .4

.03 .4

.06 .9

SPECI
FIC 

COND
UCTANCE PH 
(MICRO-
MHOS) (UNITS)

79 7.2

137 7.3

112 7.7

162 7.0
195 6.9

145 7.2

172 7.3

161 7.6

04265452 GRASS RIVER BELOW MASSENA

Road, 0.5 mile west 

PERIOD OF RECORD. --Chemi

COOPER ATI ON. -- Samples fu

cal analyses: April to Sept<;mber 1970.

rnished by New York State Department of Envirc

.05 .07

.08 .21

.17 .00

.27 .17

.15 .24

.23 .31

.45 .40

.10 .30

COLOR CHEM-

INIIM- OXYGEN 
COBALT DEMAND
UNITS) (MG/L)

34 18

47 12

41 15

66 22
12 12

35 16

21 13

47 19

CENTER, N.Y.

61 48

81 77

89 72

99 R5
97 93

102 91

100 90

METHY-
LENE
6LUE

SUB 
STANCE
(MG/L 1

.01

.06

.04

.05

.05

.04

.04

.03

LOSS 
ON 

IGNI 
TION
IMG/L )

18

5

22

18
--

29

17

29

3rass Rive

mmental Conservation.
CHEMICAL ANALYSES. APRIL TO SEPTEMBER 1970

DATE
APR.
10...

MAY
12...

JUNE
04.. .

JULY
31...

SEPT.
22. ..

DATE
APR.
10. ..

MAY
12. ..

JUNE
04. . .

JULY
31...

SEPT.
22...

TIME

 

1130

1600

 

1430

SULFATE
(504)

15

16

17

22

18

SILICA
1 SI02)
(MG/L)

4.6

4.4

2.6

4.0

5.1

CHLO
RIDE
(CD

1.6

3.0

5.2

10

8.5

TIME
DATE 

APR.
10..

MAY
12..

JUNE
04. .

JULY
31..

SEPT.
22..

.

1130

1600

.

1430

TOTAL S

IRON GANESE
(FE) (MN)

(UG/L) (UG/L1 (

70 0

350 20

400 0

240 30

200 0

DIS 

SOLVED ORGANIC
FLUO- NITRO-
RIDE GEN NI

nis-
DIS- SOLVED
OLVFD MAG-
CAL- NE- 
CIUM SIUM
(CA) (MGI
MG/L) (MG/L)

12 3.7

13 3.4

16 4.0

21 4.7

16 4.8

TRITE NITRATE A
(F ) (N) (N02) (N03)

.1 .05

.8 .40

2.4 .22

.6 .18

2.9 .24

NON-
CAR-

HARD- BONATE
NESS HARO-

ICAtMGI NESS
IMG/L) (MG/L1

45 12

46 10

56 16

72 26

60 22

.04 .8

.04 .6

.02 .4

.13 .4

.29 .7

SPECI
FIC

COND
UCTANCE PH
I MICRO-

PO-

SODIUM SIUM
1 NA) (K )

IMG/L) (MG/LI

1.5 .7

2.7 .5

4.5 .6

6.1 .7

5.6 .8

PHOS-
MMONIA PHORUS
(NH4) IP04)

.11 .13

.24 .16

.32 .25

.10 .26

.24 .28

COLOR CHEM-
IPLAT- ICAL
INUM- OXYGEN
COBALT DEMAND

BONATE BONATE
IHC03) (C03)
(MG/L) (MG/L)

40 0

44 0

50 0

54 0

46 0
DIS- DIS

SOLVED SOLVED
SOLIDS SOLIDS 
(RESI- (SUM OF
DUE AT CONSTI-
180 C) TUENTS)
(MG/L) (MG/L)

70 60

63 67

91 77

103 96

103 R6

METHY-
LENE
BLUE

ACTIVE
SUB

STANCE

ALKA-

AS
CAC03
(MG/L )

33

36

41

44

38

LOSS
ON

IGNI
TION
( MG/L )

IB

18

8

27

28

MHOS) (UNITS) UNITS) (MG/L) (MG/L)

102 7.3

115 7.4

147 7.4

185 7.3

158 7.4

33 13

48 16

55 15

29 14

16 17

.02

.03

.05

.05

.05



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04268OOO RAQUETTE RIVER AT RAY1IONDVILLE, N.Y.

DRAINAGE AREA.   1,131 sq mi.

REMARKS.   Dissolved mercury (HG): 0.2 ug/1 Aug. 8. Sampled August 1967 to

DATE

AUG 19
SEP 9

BATE

AUG 19
SEP 9

TOTAL
KJEL-

ORGANIC DAHL
CHLO- NITRO- NITRO-

DIS- SULFATE RIDE GEN GEN NITRAT
CHARGE DEPTH (S04) (CD (N) IN) (N03)

TIME (CFS1 (FT) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

0800 1580 2 8.3 2.1 .09   .4
0730 1590 2 8.6 3.1 .87 .96 .4

DIS

SOLVED SPECI-
SOLIDS FIC COLOR
(RESI- HARD- COND- (PLATI- TUR-

DUE Af NESS UCTANCE TEN- NUM- BID-
180 Cl (CA.MG) IMICRO PH PERATURE COBALT ITY

(MG/LI (HG/L) MHOS) [UNITS) (DEG C) UNITS) (JTU)

47     7.6 23
38 23 271 7.4 20 24 2

DIS

SOLVED TOTAL DIS-
ALUM- CHRO- SOLVED
INUM ARSENIC MIUM COPPER IRON
(AL) (AS) (CR) (CU) (FE)

SEC 9 200 070 200

CHEMICAL ANALYSES. WATER YEAR OCTOBER 1969 TO

ALKA- HRRANIr AMMHU'IA

June 1969 by Federal Water Pollution 
1970).

TOTAL ORTHD
PHOS- PHOS-

E AMMONIA NITRITE PHORUS PHATE
(NH4) (N02) (P04) (P04)

(MG/L) (MG/L) (MG/L) (MG/LI

.12   .06 .06

.32 .00 .12 .06

METH-
BIO- COLI- YLENE

CHEM- CHEM- FORM BLUE
DIS- ICAL ICAL (COL- ACTIVE

SOLVED OXYGEN OXYGEN ONIES SUB-
OXYGEN DEMAND DEMAND PER STANCE
(MG/L) (MG/L) (MG/L) 100 ML) (MG/L)

13 .6 12600
7.9 16 .7 8400 .05

DIS

SOLVED
MAN-

LEAD GANESE ZINC
(PB) (MN) (ZN) 
UG/L) (UG/L) (UG/LI

2 20 20

SEPTEMBER 1970

nts- CITS- TOTAI
SOL- SOLVFD NUN-

TOTAL VFD- SALMIS FILT-
UNITY CHLH- NITPD- MITBn- PHflS- PHOS- ( P F S I - RARLI

RATF
TIMF CHARGF CACnl (S04) (CLI (N) I ^ l ) (Ml IP) IP) Iflfl Cl 

ICFSI (Hfi/L) (HR/L) (MR/L) (MG/L) IMP./L) (Pr,/L> IMr,/L) (HR/L) (Wf./LI (MR/!

A INCLUDES 0.2 UG/L DISSOLVED MERCURY (HG). 
B INCLUDES 0.1 UG/L DISSOLVED MERCURY {HG).



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04268000 RAQUETTE RIVER AT RAYMONDVILLE, N.Y. Continued

CHEMICAL ANALYSESt WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

PESTICIDE ANALYSIS

DATF 

.UG.
04...

ALDRIN DOD 
TIME

0745 .00 .00

METHYL

THION THION

DI-

nnp nnT ELFIRIN

.00 .00 .on

METHYL
TRI- TRI-

THION

HFPTA- 

FNDRIN CHLOR LH'OAMI

.on .on .01

2,4-0 ?,4,5-T S1LVF-

04... .00 .00 .00 .00 

Sl'F.CTROGRAPHIC ANALYSES, MICROGRAMS PER LITEB WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS
SOLVED
LEA:)
(P3

DAT: (UG/L)

MAY 5 'i.
AUG 4 2

DAT.:- TIl'iE 

' 'AY 5 0945
AUG 4 0745

D!S-
SOuVED

LITHIUM
(LI)

(UG/L)

0
0

DIS
SOLVED
ALUM
INUM
(AD

(UG/L)

40

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)

30
13

DI S-
SOLVED
BARIUM
(3A)

(UG/L)

DIS
SOLVED
MOLY

BDENUM
(MO)

(UG/L)

0
0

DIS
SOLVED
BERYL
LIUM
(BE)

(UG/L) 

0

DIS

SOLVED
NICKEL
(NI )

(UG/L)

2
2

DIS
SOLVED

BISMUTH
(BI )

(UG/L)

DIS
SOLVED
RUBI
DIUM
IRB)

(UG/L)

1
1

DIS
SOLVED
BORON
(B)

(UG/L)

16

DIS
SOLVED
SILVER
(AG)

(UG/L)

0
D

DIS
SOLVED
CAD
MIUM
(CD)

(UG/L) 

<6

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)

23
80

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)

DIS
SOLVED
TIN
(SN)

(UG/L)

<2
<i

DIS
SOLVED
COBALT
(CO)

(UG/L)

53 0 <1 17 <9 <1 <1 

04268230 RAQUETTE RIVER AT MASSENA SPRINGS, N.Y.

DIS
SOLVED

TI
TANIUM
(TI)

(UG/L)

1
1

DIS
SOLVED
COPPER
(CU)

(UG/L)

7
16 

420 (S. Mail
s Creek.

DIS
SOLVE:
VANA
DIUM
(V)

(UG/L)

< .6
<.'.

DIS
SOLVED
GER

MANIUM
(GE)

(UG/L)

3 Streel

PERIOD OF RECORD.--Chemical analys 

REMARKS.--Dissolved mercuty (HG>: 

COOPERATION.--Samples furnished by

April 1969 to September 1970. 

s than 0.1 ug/1 June 16.

CHEMICAL ANALYSES, APRIL 1969 TO SEPTEMBER 1970

DATF 

APR.

SILICA
(Sin?)
(MR/LI

TOTAL 
MAN 

GANESE

ni <;- 
snLvFn 
TAL-

MAY
06. ..

JUNE
0?...
30...

JULY
30...

AUG.
20...

SEPT.
25...

OCT.
22...

NOV.
19...

APR.
10...

MAY
12...

JUNE
04...

JULY
31...

SEPT.
22...

1030

1500

1345
1300

0910

0030

1130

1530

1420

 

 

1300

 

1400

4.0 

3.7 

3.7

140 

250 

130 

?10 

230 

340 

140 

150 

170

6.1

6.2 

6.2 

6.0

1.5 

2.3 

3.9 

1.2

1.4 

1.3 

1.7

1.5 

1.9 

1.7

1.1

1.2 

1.0



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04268230 RAQUETTE RIVER AT MASSENA SPRINGS, N.Y. Continued

nis- ois-
OIS- SOLVFP SOLVFO 
SOLVEO ORGANIC TOTAL SOLinS SOLinS 

CHin- FLIIO- NITRO- PHHS- (RESI- (SUM OF 
SULFATE RIOF RIDF GEN N I TR I TF NITRATE AMMONIA PHORUS HUE AT CONsTI- 
(S04) (CD IF) IN) (NO?) (W03) (NH4) ( P04 ) 1BO C) TUENTS)

APR.
09...

MAY
06...

JUNE
02. ..
30...

JULY
30...

AUG.
20...

SEPT.
25...

OCT.
22...

NOV.
19... 

APR.
10...

MAY
12...

JUNE
04...
JULY
31...

SEPT.
22...

11

9.8

7.4
10

13

10

9.5

8.1

13

13

11

9.0

10

11

n»TF

APR.
09.. .

MAY
06...

JUMP
02.. .
30...

JULY
30...

AUG.
20...

SFPT .
25...
OCT.
22...

NOV.
19...

APR.
10...

MAY
12...

JUNE
04...

JULY
31...

SEPT.
22...

1.5 .0

1.2 .0

.9 .2
1.5 .2

2.0 .2

1.2 . 1

1.2 .0

1.5 .1

2.0 .1

1.6 .0

1.1 .1

.0 .1

1.0 .1

1.2 .2

HARO-

TIME (CA.MG)
IMG/L)

1030 32

1500 in

134i> 16
1300 30

0910 34

0930 24

1130 ?0

1530 24

1420 33

51

20

1300 22

21

1400 22

.11

.05

.04

.18

.26

.20

.08

.20

.05

.62

.26

.30

.22

NON-
CAR- 

BONATF

MFSS
( Mf./L)

10

R

a
R

R

7

10

7

10

14

8

5

8

6

.03 .fl

.02 .9

.01 .7

.02 .7

.01 .5

.01 .3

.02 .5

.01 .7

.04 .7

.04 1.5

.02 1.1

.01 .6

.02 .8

SPECI
FIC

I f'lCRO-
MHOS) (UNITS)

73 7.?

45 7.0

41 7.0
69 7.0

7fl 7.5

61 6.9

4R 6.1

59 7.2

77 7.4

104 7.4

51 7.0

54 7.1

52 7. 1

53 7.4

.07

.06

.12

.16

.11

.14

.11

1.2

.12

.21

.21

.09

.16

COLOR 
I Pit T-
INUM- 

CORALT
UNITS )

3?

?4

?6
41

22

?6

31

22

34

34

31

33

14

20

.05 50 45

.05 30 30

.00 3R ?6

.06 40 42

.07 60 51

.07 49 36

.07 42 30

.11 48 36

.12 69 62

.08 39 35

.06 48 34

.05 42 33

.12 42 36

MFTHY-
LFMF

[-HFM- BLIIF 
ICAL ACTIVF

OXYGFN SUR- 
DFMAND STANCF
(MG/I.) (MG/LI

15 .0?

9.1 .05

12 .06
16 .03

14 .04

11 .03

14 .03

12 .06

13 .02

12 .02

13 .03

7.0 .03

17 .03

14 .04

LOSS
ON 

IGNI 
TION

19

?

10
11

16

16

in

13

10

10

13

6

16

04269500 DEER RIVER AT BRASHER IRON WORKS, N.Y.

LOCATION.--Lat 44°53'32", long 74°41'28", St. Lawrence County, at former gaging station 400 ft upstr 
way bridge, at Brasher Iron Works, 3.6 miles upstream from mouth, and 3.8 miles downstream from

DRAINAGE AREA.--189 sq mi.

:RIOD OF

OATE

OCT.
09...

NOV.
06...

DEC.
08...

JAN.
05...

FEB.
04...

MAR.
11...

1245

1255

1500

1500

1430

1050

DIS-

41

290

82

 

 

168

SILICA

3.9

7.0

8.8

10

6.8

9.2

IRON

140

100

140

170

120

120

TOTAL
MAN

GANESE 
(MN)

0

0

0

0

0

0

DIS 
SOLVED
CAL
CIUM 
(CA)

17

19

22

21

19

22

DIS 
SOLVED 
MAG
NE
SIUM 
(MGI

4.9

4.9

6.6

6.2

6.1

6.4

SODIUM 
INA)

3.3

2.9

3.6

3.6

2.6

3.1

PO-
TAS- BICAR-
SIUM BONATE 
IK) (HC03)

.9 68

1.0 58

.9 74

.8 66

1.3 64

.8 77

CAR
BONATE 
(C03)

0

0

0

0

0

0

ALKA
LINITY

AS 
CAC03

56

48

61

54

52

63



STREAMS TRIBUTARY TO ST. LAWREffCE RIVER 

04269500 DEER RIVER AT BRASHER IRON WORKS, ff.Y. Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

01 S-

DATE 

APR.
15...

MAY
D5...

JUNE
11...

JULY 
13...

AUG.
07...

SEPT.
15...

TOTAL SOLVED 
MAN- CAL-

DIS- SILICA IRON GANESE CIUM
TIME CHARGE (SI02I ( FE ) IHN) (CM

(CFSI (MG/LI (UG/LI (UG/LI (MG/LI

1100 856 5.1 80 0 11

0725 278 3.7 250 0 13

1230 62 1.8 140 0 18

1015 343 5.0 220 20 17

0840 57 5.9 250 20 18

NON- SPECI-
CAR- FIC

HARD- 80NATE COND-
NESS HARD- UCTANCE PI

TIME (CA.MGI NESS (MICRO-

MAG- PO 
ME- TAS- BICAR- CAR-
SIUM SODIUM SIUM BONATE BONATE
IMG) (NA) (K) (HC03) (C03)

3.1 1.4 .4 34 0

3.1 1.4 .5 42 0

4.6 2.7 .9 6B 0

4.0 1.5 .7 48 0

4.2 2.5 .6 61 0

METHY-
LENE

COLOR CHEM- BLUE
(PLAT- ICAL ACTIVE DIS-

H INUM- OXYGEN SUB- SOLVED
COBALT DEMAND STANCE OXYGEN

ALKA- 

L I N I TV
AS

CAC03 
(MG/L

28

34

56

39

50

52

DATE (MG/LI (MS/LI MHOS) (UNITSI UNITSI (MG/LI (MS/LI (MG/LI

OCT.
09...

NOV.
06.. .

DEC.
08...

JAN. 
05...

FEB. 
04...

MAR.
11...

APR.
15...

MAY
05...

JUNE
11...

JULY 
13...

AUG. 
07...
SEPT.
15...

DATE

MAY 5

DATE

MAY 5

OCT.
09... 1245 62 7 143 7

NOV.
06... 1255 68 20 147 7

DEC.
08... 1500 82 22 188 7

JAN.
05... 1500 78 24 156 7

FEB.
04... 1430 72 20 165 7

MAR.
11... 1050 82 18 170 7

APR.
15... 1100 40 12 81 7

MAY
05... 0725 46 11 90 7,

JUNE
11... 1230 64 8 139 B,

JULY
13... 1015 52 13 114 7

AUG.
07... 0840 62 12 125 7,

SEPT.
15... 0745 60 7 131 7,

DIS

SOLVED ORGANIC
CHLO- FLUO- NITRO-

SULFATE RIDE RIDE GEN NITRITE NITRATE
(S04I (CD IF) (Nl (N02I (NC13>

12 3.0 .1 .18 .05 .2

20 3.1 .1 .28 .01 .4

26 3.5 .1 .22 .02 1.2

20 3.6 .1 .36 .03 1.5

18 2.5 .1 .26 .04 2.5

21 3.4 .1 .15 .04 .9

14 1.3 .1 .16 .02 1.0

12 1.5 .0 .36 .08 .4

12 2.5 .1 .33 .06 .2

17 1.8 .1 .58 .12 1.1

11 2.0 .1 .17 .06 2.6

15 3.5 .2 .14 .14 .6

DIS- DIS
SOLVED DIS- SOLVED DIS- DIS-
ALUM- SOLVED BERYL- SOLVED SOLVED
INUM BARIUM LIUM BISMUTH BORON
(AL) (BA) (BE) (BI) (B)

TIME (UG/L) IUG/L) (US/L) (US/L) (UG/L)

0725 75 27 0 <2 14 

DIS- DIS- DIS-
DIS-- BIS- SOLVED SOLVED DIS- SOLVED

SOLVI;D SOLVED MAN- MOLY- SOLVED RUBI-
LF.A:> LITHIUM GANESE BDENUM NICKEL DIUM
(PB ( LI ) (MM) (MD) (Nil (RB )

(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

0 1 30 0 <2 0

.5 17 8.0 .02

.3 34 13 .02

.6 36 15 .02

.2 30 6.0 .01

.4 39 17 .04

.2 26 15 .03

.3 41 17 .04

.3 55 21 .03

.1 36 13 .03

.5 100 31 .04

.5 55 15 .03 6.0

.2 40 19 .04 B.B

DIS- DIS
SOLVED SOLVED

TOTAL SOUOS SOLIDS LOSS
PHOS- (RESI- (SUM DF ON

AMMONIA PHORUS DUE AT CONSTI- IGNI-
(NH4) (PD4) 180 C) TUENTS) TION

.09 .58 96 78 18

.06 .30 97 87 26

1.1 .46 108 110 14

.15 .64 101 99 12

.19 .67 .104 90 41

.25 .67 100 105 13

.08 .16 64 55 20

.15 .15 68 57 24

.21 .07 78 76 16

.10 .30 83 77 22

.19 .24 93 81 23

DIS- DIS- DIS
SOLVED SOLVED DIS- DIS- SOLVED
CAD- CHRO- SOLVED SOLVED GER-
MIUM MIUM COBALT COPPER MANIUM
(CD) (CR) (CO) (CU) (GE)

(UG/LI (UG/L) (UG/L) (UG/L) (UG/L) 

<14 <2 <2 2 <2

DIS- DIS- DIS-
DIS- SOLVED DIS- SOLVED SOLVED
SOLVED STRON- SOLVED TI- VANA-
SILVER TIUM TIN TANIUM DIUM
(AG) (SRI (SN) (TI) (V)

(UG/L) (UG/L) IU6/L) (UG/L) (UG/L)

1 40 <3 2 <2.0

TEMP
ERATURE

13.0

7.0

.0

.0

.5

.5

6.0

13.5

23.0

19.0 

22.0

13.5

DIS

SOLVED
IRON
(FE)

(UG/L)

270

D.'S-

SO'-VED
Z:NC
(7.N)

(UJ/L)

<60



248 STREAMS TRIBUTARY TO ST. LAWRENCE RIVER

04273400 SARANAC RIVER ABOVE PLATTSBURGH, N.Y.

LOCATION.--Lat 44°40'10", long 73°30'28", Clinton County, at powerplant at Old Military Turnpike, 1.4 mile 
Plattsburg and 2.7 miles upstream from gaging station 04273500 Saranac River at Plattsburgh, N.Y.

DRAINAGE AREA.-.608 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses: April 1969 to September 1970.

COOPERAT

APK.

07. ..
MAY

05 ...
JIIMF

o?. ..
10. ..

JULY
2P...

OCT.

20...
NOV.
17...

DEC.
15...

JAN.
12...

FEB.
16...

MAR.
09...

APR.
06...

MAY

04...

JUNE
01...
29...

JULY
27...

SEPT.
22...

APR.

07. ..

05. ..
Jt IMF

0 7 ...
10.. .

JULY

2B...
OCT.
20...

NOV.
17...

DEC.
15...

JAN.

12...
FES.
16...

MAR.
09...

APR.
06...

MAY
04...

JUNE
01...
29...

JULY
27...

SEPT.

22...

MLICfl 

TIMF ( Mr? )

1000 6.6

1 1 10 4 . R

1400 4.5
1130 5.0

1000 4.4

1 40 0 6.8

1400 .7

1000 8.4

1145 8.8

1030 9.1

1130 9.0

1000 7.9

1100 5.1

1000 4.3
1130 4.8

1130 3.3

1130 4.8

I-PLP-

(«fl4) (CD

11 7.7

10 ] .3

q . 1 1.1
10 1.7

R .0 7.0

6.7 2.5

12 2.0

12 2.4

10 2.0

9.5 2.7

9.8 2.3

11 2.7

13 1.1

8.9 2.1

10 2.5

7.5 2.0

7.0 2.0

CHEMICAL ANALYSES, APRIL 1969 TO SEPTEMBER 1970

ni <;- SPL "F n
TOTAL ^OLvrn Mflr,- pn-

IF=) 1 MM ) (r«) (KM (MA I (Kl (HC01) ifPI]

740 0 R. Q 7.7 J ,\ .5 74 0

fin 10 i. ft l.n 1.4 .1 11 n

110 0 7.? i .' 1.1 .1 Ift r
?nn n R.n i . ft I.M . i ?A o

4HO 10 in ?.? ?.0 .5 3? n

390 10 11 2.5 2.4 .8 37 0

400 0 8.6 2.0 2.3 .4 26 0

120 0 8.9 2.1 2.2 .4 27 0

140 0 8.2 2.5 2.4 .3 33 0

180 0 9.0 2.5 2.4 .4 30 0

230 0 9.0 2.5 2.3 .4 30 0

160 0 7.8 2.9 2.5 .5 26 0

80 0 5.5 1.1 1.1 .3 13 0

140 0 7.2 1.5 2.0 .4 23 0
130 0 11 2.0 2.2 .5 34 0

110 10 9.5 2.1 1.3 .6 32 0

70 0 10 2.6 1.9 .4 34 0

SNLVFO npr.MiK TnTAL SILUT- cp^in^
FLlin- M !TB(>- PHPS- ('KM- l c li" riF

IF) (toi (fp-) ("mi (MH4) ( pn4 ) mo ri T"F»'TC

.1 .OR .0"> 1.7 .01 .Oft 54 ^7

,n .no . rii .4 .01 .05 IB 11

.0 .03 .0! .4 .1C, .04 4' " 

.0 .77 .01 .  > .11 .OP 4ft 4?

.0 .79 .01 .1 .71 .04 5ft 4f,

.1 .32 .01 .6 .22 .55 65 52

.1 .83 .01 1.1 .13 .OR 51 43

.0 .08 .02 1.1 .18 .07 58 51

.1 .14 .02 1.5 .10 .07 54 52

.1 .17 .06 1.7 .14 .08 60 53

.1 .38 .01 1.5 .04 .OB 66 52

.1 .09 .03 1.4 .14 .OB 61 50

.0 .21 .01 1.1 .06 .05 46 35

.2 .19 .02 .4 .24 .07 47 38

.0 .12 .03 .0 .30 .14 52 50

.1 .05 .02 1.0 .02 .OB 53 44

.2 .11 .02 .2 .22 .11 50 47



STREAMS TRIBUTARY TO ST. LAURENCE RIVER

04273400 SARANAC RIVER ABOVE PITTSBURGH, N.Y. Continued 

CHEMICAL ANALYSES, APRIL 1969 TO SEPTEMBER 1970

DATF 

APR.
07.. .

OS... 

0?...
30 ...

JULY
2B...

OCT.
20...

NOV.
17...

DEC.
15...

JAN.
12...

FEB.
16...

MAR.
09...

APR.
06...

MAY
04...

JUNE
01...
29...

JULY
27...

SEPT.
22...

northe!a St tofCKee!evUle'

TIME

lono

1 130

1400
1130

1000

1400

1400

1000

1145

1030

1130

1000

1100

1000
1130

1130

1130

( c a, nr, )

31

74
?h

34

38

30

30

30

32

32

32

IB

24
36

32

36

04276030

NFSS

1?

11
4

R

7

8

8

4

8

8

10

8

5
8

6

8

AUSABLE

74 7.7 ->4

hi 7.7 44

R 0 h. fi 3 h

83 6.9 26

73 7.1 39

74 7.3 41

82 7.2 24

80 7.2 24

72 7.2 19

88 7.4 24

44 7.0 31

60 7.0 36
86 7.6 34

76 7.3 23

79 7.2 12

RIVER AT AUSABLE CHASM, N.Y.

11 .04

1 ? .07 

17 .OS
16 .03

Q . O .04

8.0 .03

15 .03

12 .01

5.0 .02

7.0 .01

8.0 .04

15 .04

12 .04

7.0 .04
16 .03

43 .02

13 .04

PERIOD OF RECORD.--Chemical analyses: April 1969 to July 1970 (discontinued). 

COOPERATION.--Samples furnished by New York State Department of Environmental

CHEMICAL ANALYSES, APRIL 1969 TO SEPTEMBER 1970

DATF 

flPR.
07. ..

05...
JUMF
02...
30 ...

JULY
2fl. . .

OCT.
20...

DEC.
15...

JAN.
12...

FES.
09...

MAR.
09...

APR.
06...

MAY
04...

JUNC
01...

JULY
27...

TIMF

1300

lonn

I 100
1330

1 40 n

1300

1100

1030

1330

1030

1100

1030

1100

iuOO

SILICA IRON

(Stri2> IFF I

7.3 120

5.0 50

7.5 inn
7.3 730

fl.7 00

10 240

9.0 70

11 100

10 120

11 210

8.5 110

5.7 50

&.0 130

3.5 20

tMS-
n s- sni_«Fn

TMTAL SO VFn "AT,- f'P-
MAtJ- r L-  "F- Tfi

r,A"'FSF c MM <; HIM <rninM <: i
(MNI 1 Al IMf-l IhAI (K

0 7.' 1.4 1."

10 s.n .A i.«

n R. o 1.3 i . H .
0 R.f. 1.4 7.0

o in i.s 2.7

0 12 2.4 2.9

0 7.4 1.3 1.8

0 9.0 2.1 2.8

0 7.4 1.9 2.5

0 11 2.5 3.2

0 7.2 1.7 3.7

0 5.4 .9 1.0

0 fl.3 1.6 2.2

20 11 2.2 2.1



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04276030 ATJSABLE RIVER AT AUSABLE CHASM, N. Y. Continued

APR.
Of...

o°>. ..
JIINF

0?. . .
30...

JULY
28...

OCT.
20... 

DEC.
15...

JAN.
12...

FEB.
09...

MAR.
09...

APR.
06...

MAY
04...

JUNE
01...

JULY
27...

SULFATF 
( Sf14 I

11

10

9.5
11

12

9.4

11

11

11

11

11

12

9.2

7.5

D«TF

APR.
07.. 

05. .
JUNE 
02..
3n ..

JULY

OCT. 
20..

OEC.
15..

JAN.
12..

FEB.
09..

MAR.
09..

APR.
06..

MAY
04..

JUNE
01..

JULY
27..

CHLH-

RIDF 
[CL 1

1 .6

1.6

I.ft
l.R

2.0

3.5

1.7

2.4

3.0

3.8

3.0

1.2

2.3

3.5

Tlwp

1300

lono

lino
1330

1400

1300

1100

1030

1330

1030

1100

1030

1100

1000

nis-
SfUVEn ORGANIC
FLun- NITRH-

PIf)F GFN NITPITF NITRATF A' 
(F) (Ml (N02) (N03) 1

.1 .11 .02 .9

.0 .00 .02 .°

.0 .11 .01 .4

.1 .15 .00 .0

.0 .20 .02 .7

.0 .09 .03 1.2

.1 .15 .02 1.3

.1 .14 .02 1.5

.0 .21 .02 1.5

.1 .11 .03 1.3

.0 .12 .04 1.5

.1 .04 .01 .0

.1 .28 .01 1.2

NON- SPEfl-
CAR- FIC

HAPD- BHMATF CnNfl-

ICAiXGI NFSS (MICRn-
(MC./u (Mr,/D MHOSI (UNITS)

24 11 59 6.9

15 n 4ft ft. 7 

2ft 10 5=1 7.3
28 8 ft9 7.1

31 13 73 ft. 9 

40 9 91 7.5

24 9 60 7. 1

31 10 84 7.1

26 7 76 7.2

38 10 B4 7.3

25 8 73 7.0

17 9 40 6.9

27 5 70 7.1

36 4 89 7.2

ois- nis-
SflLVFD SOLVED

TOTAL snLln<; FOLIOS 
pHns- IRF<;I- (SUM riF

MH4| (P04I ISO Cl TIIFMTSI

.05 .05 S7 40

.03 .0? 30 31

.11 .OR 44 40

.15 .Oft 4H 44

,3ft .04 58 49

.15 .07 44 43

.12 .05 56 53

.12 .07 57 50

.04 .09 55 61

.11 .09 55 47

.05 .05 38 33

.23 .04 S4 43

.02 .10 57 52

MFTHY-
LFNF

CDLOP CHFM- RLIIF
(PLAT- ICflL flCTIVF
INIIM- OXYGEN SIIR- 
CDRfiLT HFMaNO STAMCF

UNITS) (MR/L) (MG/L)

17 10 .03

1ft 5.0 .04 

19 q. 0 .04

21 9.0 .03

3ft 16 .04 

11 2.0 .04

21 8.0 .02

11 .1 .01

12 6.0 .01

11 5.0 .04

16 9.0 .02

9 6.0 .03

16 1.0 .03

3 11 .02

LOSS 
ON

IGNI 
TION

33

1

5
4

"

15

7

6

11

10

11

12

4

11

04279015 TICONDEROGA CREEK AT TICONDEROGA, N.Y.

LOCATION.--Lat 43°51'00", long 73°25'20", Essex County, at bridge on State Highway 22 in Ticonderog 
downstream from gaging station 04279000 Lake George outlet at Ticonderoga which is 250 ft upstr 
Brook.

DRAINAGE AREA.--234 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses: April 1969 to September 1970.

COOPERATION.--Samples furnished by New York state Department of Environmental Conservation.



STREAMS TRIBOTARY TO ST. LAWRENCE RIVER 

04279015 TICONDEROGA CREEK AT TICONDEROGA, N.Y. Continued

CHEMICAL ANALYSESt APRIL 1969 TO SEPTEMBER 1970

DIS-

TOTAL SOLVED
MAN- CAL-

DIS- SILICA IRON GANESE CIUM
TIME CHARGE (SI02) (FE) (MN) (CA)

1345    1.5 40 10 12

linn   1.2 30 ?o 14

1?30    1.3 210 40 15

1320   ?.R 2f>0 0, Ift
1310    1.6 100 o' 7\

1400   1.5 770 70 77

1330   7.7 150 10 77

0945   1.8 230 90 2*

0930 45 3.7 230 110 22

1230 49 3.5 50 70 22

1130 48 3.1 140 BO 21

0930   1.7 60 20 16

1300 522 1.2 40 10 14

1315 602 1.3 20 0 12

1145 904 1.2 20 0 14
1240   1.0 30 0 13

t
1230 92 2.4 320 10 21
1210 121 2.5 120 20 29

1315 66 2.5 420 100 25

1215 66 2.6 250 260 21

nrs-
SHLVEH npi^Mrr

rm.n- Finn- MTRFI-

[ SH4) [CLl IF 1 ("1 I urn | ( i..
nATF [nr,/ LI IT./LI IIT/D (wr./L) (nr,/L) ("

APP.
15... 15 7.0 .1 .17 .0?

JUMP 
10. .. 33 74 .1 .04 .04

JULY

?=).. . "" 11 ." .23 .11

?R... 33 23 .1 .71 .03
SEPT.
IP... 57 7.0 .0 .73 .04

OCT.
27... 59 75 .1 .52 .06 

NOV.
17... 54 51 .1 .41 .01

DEC.
09... 51 45 .1 .16 .06

JAN.
15... 80 82 .1 .13 .14

FEB.
09... 23 14 .2 .16 .02

MAR.
11... 21 12 .1 .05 .02

APR.
06... IB 8.4 .1 .11 .04

MAY
04... 19 7.5 .1 .23 .01
27... 17 B.3 .1 .15 .01

JULY
06... 34 21 .1 .12 .09
22... 12 27 .1 .95 .10

AUG.
24... 55 55 .2 .98 .08

SEPT.
15... 73 64 .1 .50 .20

DIS

SOLVED
MAG- PO- ALKA-
NE- TAS- BICAR- CAR- LINIT1
SIUM SODIUM SIUM BONATE BONATE AS
(MG) (NA) (K) (HC03) (CQ3) CACD3

2.3 6.R .ft 41 n 34

7.7 34 I.ft 71 " 5R

7.4 31 1.1 77 0 63
7.6 11 .7 ft5 r 53

7.5 7h .0 71 0 5P

3.0 61 7.4 150 4 13fl

3.9 71 2.1 100 0 82

4.1 51 2.0 73 0 60

3.6 40 1.5 62 0 51

3.5 98 4.1 130 0 107

2.4 16 .8 55 0 45

2.4 14 .8 55 0 45

2.7 7.1 .6 3B 0 31

2.3 7.0 .6 40 0 33
2.2 8.4 .5 41 0 34

3.0 31 1.6 95 0 78
2.1 37 1.5 119 0 9B

3.3 60 2.1 10B 0 B9

3.0 105 3.8 176 0 1 44

ors- nis-
SOLVFH cm_wFri

TnT/il, ^ni_jns c PLTnc i_ n r ^

ns) (MH4) [Pn4| IRO r i TIIF'ITS I Tir '
r,/LI ( W r-/Li < M r,/Li (Mr./u CIO/LI c<r/LI

.0 .0 E .]? »7 ft 9 11

.0 .71 .71 173 147 4]

.0 .16 .77 16ft 144 77 

.0 .07 .10 lift 10' i

.0 .S3 .ftR 170 !4ft 3r.

.0 .14 .R] ?5] ??5 7ft

.0 .10 .76 326 287 47

.6 .15 .58 252 225 44

.0 .10 .71 200 197 23

.2 .96 .60 411 357 71

.0 .07 .48 112 101 10

.0 .07 .15 97 93 1

.0 .12 .19 8B 69 17

.0 -OB .16 84 72 19

.0 .12 .42 96 71 10

.0 .76 1.3 178 162 24

.6 3.9 .70 209 184 15

.0 2.0 .82 260 25B 32

.0 .49 2.7 441 362 57



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER

04279015 TICONDEROGA CREEK AT TICONDEROGA, N.Y.   Continued 

CHEMICAL ANALYSES, APRIL 1969 TO SEPTEMBER 1970

i-
Fir

MIC,.

28 . . .
SEPT.
IP...

OCT.
27...

NOV.
17...

DEC.
09...

JAN.
15...

FEB.
09...

MAR.
11...

APR.
06...

MAY
04...
27...

JULY
06...
22...

AUG.
24...

SEPT.
15...

0 It

I i 10

1400

1330

0945

0930

1230

1130

0930

1300

1315

1145
1240

1230
1210

1315

1215

04294402

6 1

ts

ftB

76

72

70

67

50

45

41

44
42

65
81

76

65

LAKE

10

7

0

0

12

19

10

5

0

10

12
8

0
0

0

0

CHAMPLAIN

170

? ^ 1

3fth

484

389

340

575

184

154

134

120
132

264
310

437

567

(EAST

ft. P 7^

R. 7 i in

7.0 140

7.2 150

7.1 76

7.5 350

fl.O 75

7.6 31

7.2 16

7.4 20
7.2 24

7.4 150
7.3 60

7.0 150

7.9 200

BAY) AT ROUSES POINT,

' '

70

41

74

84

48

 

18

19

8.0

8.0
12

 
79

68

 

N.Y.

.Of.

. 1 P

.1 1

.26

.22

.11

.27

.02

.09

.06

.04

.04

.20

.17

.14

.37

PERIOD OF RECORD.--Chemical August 1969 to September 1970.

CHEMICAL ANALYSES, AUGUST AND SEPTEMBER 1969

ORGANIC 
CHLO- NITRO- 

DIS- SULFATE RIDE GEN 
CHARGE DEPTH (S04) (CD (N)

DATE

AUG 20

DATE

AUG 20
SEP 15

TIME (CFS) (FT) (MG/L) (MG/L) (MG/L)

1400

DIS
SOLVED
SOLIDS
(RESI 
DUE A'
180 C
(MG/L)

_
132

SPECI
FIC

HARD- COND- ( 
NESS UCTANCE TEM-
(CA.MG) (MICRO- PH PERATURE
(MG/L) MHOS) (UNITS) (DEC C)

200   25
132 190   22

DIS
SOLVED TOTAL
ALUM- CHRO-
INUM ARSENIC MIUM COPPER
(AD (AS) (CR) (CU)

1MTE (UG/L) (UG/L) (UG/L) (UG/LI

DATE

SEP

ALDRIN
(UG/L)

15 100 050

DI-
DDD DDE DOT ELDRIN EN

DAHL TOTAL 
NITRO- PHOS- 
GEN NITRATE AMMONIA NITRITE PHORUS 
(N) (N03) (NH4I (N02i (P04)

(MG/L) (MG/L) (MG/L) (MG/L) (MG/D

.12 .9

COLOR

NUM- BID-
COBALT ITY
UNITS) (JTU)

_
41 13

DIS
SOLVED
IRON
(FE)

(UG/L)

260

HEPTA-
DRIN CHLOR

(UG/L) IUG/L) (UG/L) (UG/L) (UG/L) IUG/L)

-

SOLVED
OXYGEN
(MG/D

7.3
7.4

LEAD
( PB)

(UG/L)

1

LINDANE
(UG/L)

CHEM-

OXYGEN
DEMAND
(MG/D

11
26

DIS
SOLVED
MAN

GANESE
(MN)

(UG/LI

20

2,4-

.18

BIO- COLI-
CHEM- FORM

OXYGEN ONIES
DEMAND PER

ORTHO 
PHOS 
PHATE 
(P04)
(MG/LI

.06

METH-
YLENE
BLUE

SUB
STANCE

(MG/L) 100 ML) (MG/L)

_
.9 710

ZINC
(ZN)

(UG/L)

30

D 2,4,5-T
(UG/L) IUG/L)

.03

.02

SILVEX
(UG/D

DISSOLVED SOLIDS

RADIOCHEMICAL ANALYSIS

TOTAL
DISSOLVED

SOLIDS
(MG/L)

150

SUSPENDED SEDIMENT

GROSS 8 
(PCI/L)

SUSPENDED
SEDIMENT

(MG/L)



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04294402 LAKE CHAMPLAIN (EAST BAY) AT ROUSES POINT, N.Y. Continued

CHEMICAL ANALYSESi WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE 

OCT.
07...
MAY
05...
JUNE 
03...
JULY
09...

AUG.
04...

SEP.
10...

DATE 

OCT.
07... 

MAY
05...

JUNE
03...

JULY
09...

AUG.
04... 

SEP.
10...

TOTAL
KJEL-

ALKA- DAHL AMMONIA TOTAL
LINITY CHLO- NITRO- NITRO- PHOS-

AS SULFATE RIDE GEN GEN NITRATE PHORUS
TIME CAC03 IS04) (CD (N) (N) (N) (PI

1440       .36   .10 .05

1430       .52   .30 .05

1200     ~ 1.1   .20 .07

1600       .39   .50 .06

1540     24 1.8   .30 .24

1600 70 23 8.0 .50 .18 .04 .11

IMME- METHY-
FECAL DIATE LENE

CHEM- COLI- COLI- BLUE

14.0 15 6.2 12     .04

16.0 7 8.9 11 280 1AOO .05

22.0 5 7.2 9   9000 .05

24.5 10 8.6 13   4 .03

25.5 73 4.3 22     .05

21.0 4 7.3 14 140 1900 .03 82

PESTICIDE ANALYSIS

Dl-

TIME

SEP.
10... 1600 .00 .00 .00 .00 .00

METHYL
METHYL TO!- TPI-

ETHION MALA- PARA- THinN PARA- THinN ? ,i
THIDN THION THION

SEP.
10... .00 .00 .00 .00 .00 .on

RADIOCHEMICAL ANALYSIS

DIS- OIS- DIS- DIS
SOLVED SOLVED SOLVED SOLVED TOTAL
GROSS GROSS GROSS GROSS FILT- SUS- S

TIME U-NAT. U-NAT. /Y90 CS-I37

SEP.
10

JUN 3

DATE

... 1600 <1.0 <.3 2.9 3.6 120 6.4

SPECTROGRAPHIC ANALYSES, MICRDGRAMS PER LITRE, WATER YEAR OCTOBER

DIS- DIS- DIS- DIS
SOLVED DIS- SOLVED DIS- DIS- SOLVED SOLVED

INUM BARIUM LIUM BISMUTH BORON MIUM MIUM
(AD (BAI (BEI (BII (Bl (CDI ICRI

1200 30 17 0 <2 13 < 30 <3

DIS- DIS- DIS- DIS-
DIS- DIS- SOLVED SOLVED DIS- SOLVED DIS- SOLVED
SOLVED SOLVED MAN- MOLY- SOLVED RUBI- SOLVED STRQN-
LEAD LITHIUM 6ANESE BDENUM NICKEL DIUM SILVER TIUM
(FBI (LI) (MN) (MO) (NI) I R3 ) (AGI (SR)

(UC/L) (UG/L) (UG/LI (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

DIS- TOTAL
SOLVED NON- SPECI-
SOLIDS FILT- FIC
(RESI- RARLE CflNO-
OUE AT RESIDUE UCTANCE PH
180 C) (MICRO-

132 7.0

165

180

180 8.4

185

124 38 165 7.8

TOTAL COLOR OIS- DI S-

 

<. 1

 

3 22 0  

hFPTA-

.00 .00 .on

.-0 2,4,5-T SILVFX

.on .nn .no

SUS- SUS- TOTAL
PENOFD PFNOEO NON-

US- GROSS KROSS FILT-

U-NAT. CS-137

3.7 2.1 4.3 3R

1969 TO SEPTEMBER 1970

DIS-

DIS- DIS- SOLVED OIS-

COBALT COPPER MANIUM IRON
(CO) (CU) (GE) (FE)

(UG/L) (UG/L) (UG/L) (UG/LI 

<3 12 <3 54

DIS- DIS-
DIS- SOLVED SOLVED DIS

SOLVED TI- VANA- SOLVED
TIN TANIUM DIUM ZINC
(SN) (TI) (V) (ZN)

(UG/L) (UG/L) (UG/L) (UG/L)



254 STREAMS TRIBUTARY TO ST. LAWRENCE RIVER

04294408 LAKE CHAMPLAIN NEAR TICONDEROGA, N.Y. 

LOCATION.--Lat 43°50'60", long 73°23'16", Essex County, N.Y.-Addison County, Vt., at mid-lake at New York-Vermont

Ticonderoga. 

PERIOD OF RECORD.--Chemical analyses: August 1969 to September 1970.

CHEMICAL ANALYSESi AUGUST AND SEPTEMBER 1969

DA

AUG
SEP

DA

AUG
SEP

ORGANIC 
CHLO- NITRO-

DIS- SULFATE RIDE GEN

'E TIME (CFS) (FT) (MG/L) (MG/L) (MG/L)

20 1230   1
15 1345   8 20 11 .15 

DIS

SOLVED SPECI-
SDLIDS FIC
(RESI- HARD- COND- ( 

DUE AT NESS UCTANCE TEM-
180C) (CA.MG) (MICRO- PH PERATURE

'E (MG/D (MG/L) MHOS) (UNITS) (DEG C)

20         24
15 157 114 220   18

DIS

SOLVED TOTAL
ALUM- CHRO-

(AD (AS) (CR) (CU)
DATE (UG/L) (UG/L) (UG/LI (UG/L)

SEP 15 200 020

DI-

ALDRIN DDD DDE DDT ELDRIN EN

TOTAL 
KJEL- 

DAHL TOTAL 
NITRO- PHOS-

GEN NITRATE AMMONIA NITRITE PHORUS 
(N) (N03) (NH4I (N02) (P04)

(MG/D (MG/D (MG/D (MG/L) (MG/L)

.23 .0     .12

.39 .0 .19 .13 .12

BIO- COLI-
COLOR CHEM- CHEM- FORM

NUM- BID- SOLVED OXYGEN OXYGEN ONIES
COBALT ITY OXYGEN DEMAND DEMAND PER

ORTHD 
PHOS-
PHATc 
(P04)
(MG/-1

.0)

METH-
YLENE
BLJE

SU3-

STANCE
UNITS) (JTU) (MG/L) (MG/L) (MG/L) 100 ML) (fG/L)

6.0 21 
46 9 5.7 27 1.0 330

DIS-

DIS- SOLVED
SOLVED MAN-

IRON LEAD GANESE ZINC 
(FE) (PB) (MN) (ZNI

IUG/L) (UG/L) (UG/L) (UG/L)

60 3 20 20

HEPTA-
DRIN CHLOR LINDANE 2,4-D 2,4,5-T

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/D (UG/L)

DATE

SEI' 1

DATE

OC .
0 ...

MA 
0 ...

JU E 
0 ...

JU Y 
0 ...

All . 
0 ...

SE .
1 ...

DATE

OCT.
07... 

MAY
05...

JUNE
02...

JULY
09...

AUG.
04...

SEP.
ID...

SEP 15 .00 .00 .00 .00 .00

RADIOCHEMICAL

DISSOLVED SOLIDS

URANIUM RADIUM GROSS 8 GROSS a
TIME (UG/L) (PCI/L) (PCI/L) (UG/L)

5 13',5     8.8 <.l

TOTAL
KJEL-

ALKA- DAHL AMMONIA 
LINITY CHLO- NITRO- NITRO-

TIME CAC03 (S04) (CD (N) (N) 
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

1210       .44

1130       .60

1315 --     .47

1315       .36

1335     8.5 .66

1230 80 37 13 .84 .56

IMME-
FECAL DIATE

CHEM- COLI- COLI-
TUR- DIS- ICAL FORM FORM

TEMP- BID- SOLVED OXYGEN (CDL. (COL.
ERATURE ITY OXYGEN DEMAND PER PER
(DEG C) (JTU) (MG/D (MG/D 100 ML) 100 ML)

15.0 10 4.5 23   370

14.0 8 8.3 8 150 570

23.0 8   17   370

22.0 15 6.0 18 100 1000

23.0 21 3.4 12

20.0 8 2.8 34 32 1DOO

.00 .00 .00 .00 .00

ANALYSIS

SUSPENDED SEDIMENT

TOTAL
DISSOLVED SUS

SOLIDS GROSS 8 GROSS a SED

.04 

.04

SILVEX
(UG/L)

.DC

FENDED
I MEN'1 S

(MG/L) (PCI/L) (PCI/L) (MG/D

140 2.4 .5

DIS- TOTAL
SOLVED NON- SPECI-

TOTAL SOLIDS FILT- FIC

NITRATE PHORUS DUE AT RESIDUE UCTANCE 
(N) (P) 180 C) (MICRO- 

IMG/D (MG/L) IMG/L) IMG/LI MHDS)

.00 .04     188

.20 .04     125

.00 .03     165 

.00 .05     175

3.6 .05 --   170

.00 .06 163 10 220

METHY-
LENE
SLUE TOTAL COLOR DIS-

ACTIVE HARD- ACIDITY 1PLAT- SOLVED
SUS- NESS AS INUM- ARSENIC

STANCE ICA.MG) CAC03 COBALT (AS)
(MG/L) (MG/L) IMG/L) UNITS) (UG/L I

.07

.04

.03

.04

.11

.08 87 5 63 0

16

PH 

(UNITS)

7.5

7.6

DIS

SOLVED
MERCURY

(HG)
(UG/L I

 

<  1

 

 

 



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04294408 LAKE CHAMPLAIN NEAR TICONDEROGA, N.Y.  Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TD SEPTEMBER 1970 

PESTICIDE ANALYSIS

;FP.
10.. .

ETHinN

.no

MALA-
THinw

.00

ME THY
PAPA-
TH I [IN

.n

MFTHYL 
L TRI-

THirw

0 .00

TRI-

PARA- THION
THION

.00 .00

2,4-D 2,4,5-T MLVFX

.00 .00 .00

RADIOCHEMICAL ANALYSIS

TIME

DIS

SOLVED
GROSS

U-NAT.

DIS

SOLVED
GROSS

U-NAT.

DIS
SOLVE
GROSS

/Y90

DIS-

0 SOLVED
GROSS

CS-137

TOTAL
FILT- SUS-

SUS- SUS
PENDED PENOFO

SUS- GROSS GROSS

U-NAT. CS-137

Hll AL
NON-

FILT-

RFSIDUE

1.3 .4 4.6 5.8 170 .4 .7 .1 .8 

SPECTROGRAPHIC ANALYSES, MICROGRAMS PER LITER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

Tl ME 

1315

DIS
SOLVED
LEAD
(PB)

(UG/L)

DIS 
SOLVED
ALUM
INUM
(AL)

(UG/L)

40

DIS
SOLVED

LITHIUM
(LI )

(UG/L)

DIS
SOLVED
BARIUM
(BA)

IUG/L) 

20

DIS
SOLVED
MAN

GANESE
(MN)

IUG/L)

DIS 
SOLVED
 BERYL
LIUM
(BE)

(UG/L)

DIS
SOLVED
MOLY

BDENUM
(MO)

(UG/L)

DIS
SOLVED

BISMUTH
(BI I

(UG/LI

DIS
SOLVED
NICKEL
(NI )

(UG/L)

DIS
SOLVED
BORON
IB)

(UG/L)

10 

DIS
SOLVED
RUBI
DIUM
(RB)

(UG/L)

DIS 
SOLVED
CAD
MIUM
(CD)

(UG/L)

DIS
SOLVED
SILVER

I AG)
(UG/L)

DIS 
SOLVED
CHRO
MIUM
(CR)

(UG/L)

DIS
SOLVED
STRON
TIUM
(SR)

(UG/L)

DIS
SOLVED
COBALT
(CO)

(UG/L)

DIS
SOLVED
TIN
(SNI

(UG/L)

DIS
SOLVED
COPPER
(CU)

(UG/L)

DIS
SOLVED

TI
TANIUM
(TI)

(UG/L)

DIS 
SOLVED
GER

MANIUM
(GE)

(UG/L)

DIS
SOLVED
VANA
DIUM
(V)

(UG/L)

DIS
SOLVED
IRON
(FEI

(UG/L)

62

DIS
SOLVED
ZINC
IZN)

(UG/L)

JUN 22 0160 < 3 0 0 95

04294410 LAKE CHAMPLAIN NEAR CROWN POINT, N.Y. 

LOCATION.--Lat 43°55'25", long 73°24'2o", Essex County, N.Y.-Addison County, Vt.,

PERIOD OF RECORD.--Chemical analyses: August 1969 to September 1970.

CHEMICAL ANALYSES, AUGUST AND SEPTEMBER 1969

CHLO- 
DIS- SULFATE RIDE 
CHARGE DEPTH (504) (CD

JG 20
;p is

)ATE

JG 10
EP 15

1100
1030

DIS 
SOLVED
SOLIDS
(RESI
DUE A '
ISO C
(MG/L)

_
138

 

HARD
NESS
(CA.MG)
(MG/L)

_
99

1

SPECI
FIC

COND
UCTANCE
(1ICPO-
MHOS)

7B
210

 

PH
(UNITS)

_
6.7

ORGANIC 
NITRO 
GEN 
(N)

 

TEM
PERATURE
(DEG C)

23
20

DAHL 
NITRO 
GEN 
INI

.22

COLOR
(PLATI
NUM-
COBALT
UNITS)

_
32

TOTAL ORTHO 
PHOS- PHOS- 

NITRATE AMMONIA NITRITE PHORUS PHATE 
IN03) (NH4) (N02) (P04) (P04)

.0

TUR
BID
ITY
(JTU)

_
11

.12

DIS
SOLVED
OXYGEN
(MG/L)

2.8
7.6

CHEM
ICAL

OXYGEN
DEMAND
(MG/LI

15
19

BIO
CHEM
ICAL

OXYGEN
DEMAND
(MG/L)

_
1.0

COLI-
FORM
(COL
ONIES
PER

100 ML)

_
51

METH- 
YLENE
BLUE
ACTIVE
SUB
STANCE
(MG/L)

.04

.04

DIS-
DIS- SOLVED 

SOLVED MAN.-
ER IRON LEAD GANESE ZINC 
I) (FE) (PB) (MN) (ZN) 
L) (UG/L) IUG/L) (UG/L) (UG/L)

50 1 0 50

HEPTA-
ENDRIN CHLOR LINDANE 2,4-D 2,4,5-T SILVEX 

DATE (UG/L) IUG/L) IUG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

SEP 15 .OC .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

RADIOCHEMICAL ANALYSIS 

DISSOLVED SOLIDS SUSPENDED SEDIMENT

TOTAL
DISSOLVED SUSPENDED 

SOLIDS GROSS IS GROSS a SEDIMENTS 
(MG/L) (PCI/L) (PCI/L) (MG/L)

140 <.5 <.l 3



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04294410 LAKE CHAMPLAIN NEAR CROWN POINT, N. Y.  Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAY
05... 
JUNE
02... 
JULY

Alir,.
04... 
SEP.
10...

MAY
05.. 

JUNE
02.. 

JULY
D9.. 

AUG.
04..

ALKA 

LINITY

TIME CAC03 ( S04

1120 

1030 

1215 

1245 

1300 

1120 72 29

TUR-

(DEG C) [ JTUI

14.0 2 

14.0 20 

23.0 17

24.5 18 

19.5 9

TIMF 
IWTF

TOTAL DIS- TOTAL 
KJEL- SOLVED NDN- SPFCI- 
DAHL AMMONIA TOTAL SOLIDS F I L T- FIC 

CHLO- NITRD- NITRO- PHOS- (RESI- PABLE COMD-

) (CD (N) (N) (N) (P) ISO C) (MICRO-

.70   .00 .05     160 

.26   .00 .04     170 

20 1.1   .00 .03 --   170 

9.0 .44 .29 .00 .05 126 17 185

IMME- METHY- 
niATF LFNE 

CHFM- COLI- BLUE TOTAL CDLOR DIS- DI S-

(MG/L) (MG/L) 100 ML) (MG/L) (MG/L) (MG/L) UNITS) (UG/L) (UG/L)

12. « 16 B6 .04 

8.8 10 1 .03 

14 100 .05         .1

5.2 11 32 .04

9.4 14   .03 84 3 34 0 

PESTICIDE ANALYSIS

01- HFPTft-
ALORIM orm nnp nnr ELOPIM EMIPIN CHLUR LIND/IMF 

(iiR/D (ur,/LI !nr,/u (nr,/L) (ur,/L) (MG/I ) (MR/I ) inr,/i i

RADIOCHEMICAL ANALYSIS 
DIS- D!S- DIS- DIS 

SOLVED SOLVER SOLVED SOLVED TOTAL 

GROSS GROSS GROSS GROSS F1LT- SUS- 
ALPHA ALPHA BETA BETA RA»LF PENOED

SUS 
PENDED 
GROSS 
ALPHA

SUS 
PENDED
r.poss
BETA

TOTAL 
NON- 

FILT- 
RABLF 

RESIDUE

SPECTROGRAPHIC ANALYSES, MICROGRAMS PER LITRE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

JUN 2

DATE

JUN 2

LOCATION.
rail]

TIME

1215

DIS
SOLVED
LEAD
IPB)

(UG/L)

7

DIS
SOLVES
ALUM
INUM
(ALI

(UG/L)

67

DIS
SOLVED
LITHIUM

(LI )
(UG/L)

0

DIS
SOLVED
BARIUM
IBA)

(UG/L)

20

DIS
SOLVED
MAN

GANESE
(MN)

(UG/L)

20

DIS
SOLVED
BERYL
LIUM
(BE)

(UG/L)

0

DIS
SOLVED
MOLY

BDENUM
(MO I

IUG/L)

0

DIS
SOLVED

BISMUTH
IB! I

(UG/L)

< 2

DIS

SOLVED
NICKEL
(NI)

(UG/L)

2

DIS
SOLVED
BORON
(B)

(UG/L)

11

DIS
SOLVED
RUBI
DIUM
(RBI

(UG/LI

0

04295000 RICHELIEU RIVER (LAKE

DIS
SOLVED
CAD
MIUM
(CD)

(UG/L)

< 25

DIS

SOLVED
SILVER
(AG)

(UG/L)

0

CHAMPLAIN)

Dntgomery.

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)

< 3

DIS
SOLVED
STRON
TIUM
ISR)

(UG/L)

95

DIS

SOLVED
COBALT
(CO)

(UG/L)

<  3

DIS

SOLVED
TIN
(SNI

(UG/L)

<3

AT ROUSES POINT,

DIS
SOLVED
COPPER
(CU)

(UG/L)

10

DIS
SOLVED

TI
TANIUM
(TI)

(UG/L)

7

N.Y.

DIS
SOLVED
GER

MANIUM
(GE)

(UG/L)

< 3

DIS
SOLVED
VANA
DIUM
( V )

(UG/L)

<3.0

DIS-
' OLVED
IRON
(FE)

(UG/L)

100

DIS

SOLVED
ZINC
(ZN)

(UG/L)

< 110

DRAINAGE AREA.--8,277 sq mi.

PERIOD OF RECORD.--Chemical analyses: April 1969 to September 1970.

COOPERATION.--Samples furnished by New York State Department of Envir



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04295000 RICHELIEU RIVER (LAKE CHAMPLAIK) AT ROUSES POINT, N.Y.--Continued

CHEMICAL ANALYSES, APRIL 1969 TO SEPTEMBER 1970

TPTAL
MftN-

G6NESE

05. .. 
JUNE
02...
30...

JULY
2R...

OCT.
13...

NOV.
17...

DEC.
15...

MAY
04...

JUNE
02...
29...

JULY
29...

AUG.
25...

SEPT.
23...

DATF 

APP.
01...

0900

0930
0900

0930

0900

1100

1130

0930

0900
1300

0900

0900

0900

;IILF/UF

(Mfi/LI

IS

.7 10

.6 10

.4 10

.6 10

.9 20

.1 20

1.4 10

.7 10

1.0 10
.4 10

».9 0

1.5 20

.5 10

OIS- 
SPLVFP 

CHLP- FLUD-

(CL1 IF)

S.2 .1

0

0
0

0

0

0

0

0

0
0

0

10

0

nPGAWIC 
MITRn- 

GEM

C1G/L)

.OS

1ft

1ft
17

17

17

18

19

16

13
16

15

16

17

WITPITF

.1-1

3. ft

3 . 4
3 . 1

3.3

3.5

3.6

3.7

3.1

3.2
3.0

3.0

3.8

3.8

r<ITR»T^

(T./L)

.7

4.2 1.1 SI "

3 . H 1.0 S n n
4.0 . 9 51 0

4.? .P 5ft 0

4.2 1.2 56 0

4.4 1.1 56 0

4.5 1.0 SR 0

3.9 1.0 51 0

4.0 1.0 44 0
4.3 1.0 54 0

3.4 1.0 54 0

4.3 .9 54 0

4.1 .8 52 0

.OS   -- 74

NOV.
17.. 

DEC.
15.. 

MAY
04.. 

JUNE

02..
29.. 

JULY
29.. 

AUG.
25..

14

IS

14

16

16

14

14
14

3.0

15

15

P.ATF

APR. 
01...

MAY
OS...

JUNF
02...
30...

JULY
2R . . .

OCT.
13...

NOV.
17...

DEC.
15...

MAY
0*...

JUNE
02...
29...

JULY

AUG.
25...

SEPT.
23...

5.4 .2

S.5 .1

5.6 .1

2.5 .1

6.0 .0

6.1 .0

5.6 .1
5.0 .0

6.0 .1

5.5 .7

6.1 .1

HftP D-
MESS

TIME (TA.MG) 
IMG/L >

0930 58

0900 55

P930 54
0900 56

0930 56

0900 57

1100 60

1130 62

D930 53

0900 46
1300 52

0900 56

0900 58

.27 .01 .0

. 19 .01 .1

.13 .00 .0

.09 .01 .7

.06 .02 .5

.76 .04 .6

.09 .04 .4

.33 .02 1.3

.14 .01 .0

.24 .04 .7

.36 .01 .2

NPIN- SPFCI-
C«R- FK

RPIN6TF frlNri-
H6RP- llfTANCF PH
MFSS (WICRP- 
(MG/L) MHOS! (UNITS)

14 141 7."

13 156 fl.O

13 178 7.R
14 13? 7.3

10 134 7. B

11 140 7.7

14 146 7.7

15 146 7.6

11 126 7.8

10 132 7.8
8 139 7.7

6 137 8.1

12 142 7.7

16 141 7.5

.11 .17 73 ft°

.OR .Pft H7 75

.00 .05 86 75

.15 .06 73 75

.14 .07 84 80

.21 .07 69 71

.30 .06 77 65

.20 .07 73 72

.16 .04 83 63

.10 .05 84 75

.10 .04 82 74

MFTHV-
I.F^F

CIlLCiD PMFM- "LMF
(PLAT- 1CAL AfTIVC
INIIV- nVYGb'l SMR-

IINITSI IMG/L) IMG/L)

7.0 .ns

11 ft.O .OS

14 h.n .0?
ir- n . n-j

ft ft . 0 .0?

9 3.0 .03

4 7.0 .02

9 7.0 .02

3 5.0 .01

8 11 .03
26 13 .01

4 15 .02

9 8.0 .03

2 .0 .03



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

STREAMS TRIBUTARY TO LAKE SUPERIOR 

04014500 BAPTISM RIVER NEAR BEAVER BAY, MINN.

LOCATION.--Lat 47°20'15", long 91°12'00", in SEiNEi 
stream from bridge on U.S. Highway 61, 0.2 mile 
7 miles northeast of village of Beaver Bay.

DRAINAGE AREA--140 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1969 to Septembe 
Water temperatures: October 1969 to September 1970. 
Sediment records: October 1969 to September 1970.

=.15, T.56 N., R.7 »., Lake County, 
stream from mouth, 4 miles northeast

n right bank 30 ft up- 
Df Silver Bay, and

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

APR.,
29...

DIS 
CHARGE 
ICFS)

1970
2470

SILICA 
(SI02) 
(MG/L)

7.1

DIS
SOLVED
ALUM 
INUM 
(AL) 

(UG/L)

813

DIS
SOLVED 
IRON 
(FE) 

(UG/L)

223

DIS
SOLVED
MAN 

GANESE 
(MN) 

(UG/L)

45

DIS-
SOLVEO
CAL 
CIUM 
(CA) 

(MG/L)

4.8

DIS 
SOLVED
MAG
NE 
SIUM 
(MG> 

(MG/L)

1.5

SODIUM 
(NA) 

(MG/L)

1.2

PO
TAS 
SIUM 
(K) 

(M6/L)

.5

BICAR 
BONATE 
(HC03) 
(MG/L)

10

CAR 
BONATE 
(C03) 
(MG/L)

0

,

LINITY 
AS 

CAC03 
(MG/L)

B

SULFATE
(S04) 

DATE (MG/L)

CHLO 

RIDE 
(CD 
(MG/L)

DIS 
SOLVED 
FLUO-
RIDE NITRATE NITRATE

IN) (N03)
(MG/L) (MG/L)

DIS- 
SOLVEO 
ORTHO 
PHOS 
PHATE 
(P04) 
(MG/L)

TOTAL

PHOS 
PHORUS
(P) 

(MG/L)

PHOS 
PHORUS
IP) 

(MG/L)

SOLVED (HESI-
BORON DUE AT

(B) 160 C)
(UG/L) (MG/L)

DIS 
SOLVED 
SOLIDS 
(SUM OF 
CONSTI 
TUENTS)

DIS 
SOLVED 
SOLIDS 
(TONS 
PER

DIS 
SOLVED 
SOLIDS 
(TONS 
PER

HARD 
NESS 
(CA.MG)

NON- 
CAR 

BONATE 
HARD 
NESS 
(MG/L)

SODIUM'AD 
SORP 
TION

RATIO

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOS)

TEMP 
ERATURE 
(DEG C)

COLOR 
(PLAT 
INUM- 
COBALT 
UNITS)

.07 353 18 10 12 .1 *5 7.3

TEMPERATURE (°C> OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT 7... 
NOV 4... 
DEC 16... 
JAN 19... 
FEE 24... 
MAR 30... 
APR 9...

DATE

APR 13... 
APR 14... 
APR 25... 
APR 26... 
APR 27... 
APR 28... 
APR 29...

DATE

APR 30... 
MAY 1... 
MAY 2... 
MAY 3...
JUN 8... 
JUL 15... 
AUG 18...

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MEAN
MEAN CONCEN- 

DISCHARGE TRATION LOAD 
CCFS) (MG/L) CTONS)

MbAN SUSPENDED 
MEAN CDNCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFS) (MG/L) (TONS/DAY)

DEC 16...
JAN 19...
FEB 24...
MAR 30. ..
APR 9...

APR 14... 
APR 25...
APR 26...
APR 27...

38
24
23
35

200

339 
648

1400
1850

12
3
4
5
8

44
52
62
82

1.2
.19
.25
.47

4.3

40 
91
234
410

APR 28... 
APR 29... 
APR 30...

MAY 3...
JUN 8... 
JUL 15... 
AUG 18...

2290
2170
2090
1990
1760

52 322
164
118

.39 

.33 

.08



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

STREAMS TRIBUTARY TO LAKE SUPERIOR 

04018750 ST. LOUIS RIVHi AT FORBES, MINN.

Forbes, 1.8 miles u 

PERIOD OF RECORD. --Water temperatur

TEMPERATURE

DATE 
OCT 2... 
NOV 1... 
NOV 2... 
NOV 3... 
NQV 4...

NOV 5... 
NOV 6... 
NOV 7... 
NQV 8... 
NOV 9...

NOV 10. .. 
NOV 11... 
NOV 12... 
NOV 13. .. 
NOV 14...

NOV 19... 
NOV 20... 
NOV 21... 
NOV 22... 
NOV 23...

NOV 24... 
NOV 25... 
DEC 10... 
JAN 22...

MAR 27... 
APR 11... 
APR 12. .. 
APR 13... 
APR 14.. .

APR 15...

APR 19... 
APR 20.. .

SUSPENDED-SEDIMENT

MEAN 
DISCHARGE

OCT 2. 
NOV 1. 
NOV 2. 
NOV 3. 
NOV 4.

NOV 5. 
NOV 6. 
NOV 7. 
NOV 8. 
NOV 9.

NOV 10.

NOV 12. 
NOV 13.

NOV 19.

NOV 24. 
NOV 25.

DEC 10. 
JAN 22. 
FEB 20. 
MAR 27. 
APR 9.

APR 10. 
APR 11. 
APR 12. 
APR 13. 
APR 14.

APR 15.

APR 18.

APR 20. 
APR 21.

435 
485 
659 
645 
592

789 
787 
707 
651 
599

573

535 
505

360

390 
370

.. 295
110 
102 
225 
700

920 
950 
960 
987 
988

968

995

939 
883

5'56", ir

Elbow Cl 

es: octc

!°C> OF 
WATER 
TEM 
PERA 
TURE

11.0 
3.0 
3.0 
3.0 
3.0

4.0 
3.0 
3.0 
3.0 
<t.O

4.0 
4.0 
3.0 
2.0 
2.0

2.0 
0.0 
0.0 
0.0 
0.0

1.0 
1.0 
0.0
0.0

1.0 
1.0 
1.0 
1.0 
1.0

2.0

NEjSE} sec. 3, T.

eek. 

ber 1969 to Septmi

WATER, WATER YEAR

DATE 
PR 21... 
PR 22. .. 
PR 23... 
PR 24... 
PR 25...

APR 26... 
APR 27... 
APR 28... 
APR 29... 
APR 30...

MAY 1... 
MAY 2... 
MAY 3... 
MAY 4... 
MAY 5...

MAY 7... 
MAY 9... 
MAY 11... 
MAY 13... 
MAY 14...

MAY 15... 
MAY 16... 
MAY 17... 
MAY 18...

MAY 20... 
MAY 21... 
MAY 22... 
MAY 23... 
MAY 24...

MAY 25...

56 N., R. 18 W. St. Louis

nber 1970.

OCTOBER 1969 TO SEPTEMBEF 
WATER 
TEM,- 
PERA- 
TURE 
(°C> DATE 
1.0 MAY 30... 
1.0 MAY 31... 
2.0 JUN 1... 
3.0 JUN 2... 
4.0 JUN 3...

5.0 JUN 4... 
7.0 JUN 5... 
8.0 J UN 6 ... 
9.0 JUN 7... 
10.0 JUN 8...

8.0 JUN 9... 
9.0 JUN 10... 
9.0 JUN 11... 
9.0 JUN 12... 
9.0 JUN 13...

10.0 JUN 14. .. 
10.0 JUN 15... 
8.0 JUN 16... 
9.0 JUN 17... 
9.0 JUN 18...

9.0 JUN. 19i.. 
9.0 JUN'20... 
9.0 JUN 21... 

11.0 JUN 22...

12.0 
12.0 
13.0 
14.0 
14.0

11.0

1.0 MAY 29... 12.0 
1.0 

DISCHARGE MEASUREMENTS, WATER YEAR 

MEAN 
CONCEN 
TRATION LOAD

2
3
5 
7 
9

42 
47 
24
11 
14

17

43 
60

43

47 
39

7 
17 
4 
6 

28

33 
32 
28 
44 
29

48

19

25 
20

2.3 
3.9 
8.9 

12
14

89
100 
46 
19 
23

26

62 
82

42

49 
39

4.8
5.0 
1.1 
3.6 

53

82
82 
73 

117 
77

125

51

63 
48

APR

APR 
APR

MAY 
MAY 
MAY 
MAY

MAY

HAY 
MAY

MAY 

MAY

MAY

MAY

MAY 
MAY

MAY

MAY 
MAY

MAY

JUN 
JUN

JUN 24.. . 
JUN 25... 
JUN 26... 
JUN 27... 
JUN 28...

JUN 29...

SEP 15. .. 

OCTOBER 1969 TO

MEAN 
DISCHARGE

25... 1500

28... 2230 
29... 2370

1... 2710 
2... 2850 
3... 2880 
4... 2870

5... 2870

7... 2580 
8... 2300

18... 1130

20... 1080

24... 1100 

25... 1210

27... 1920 
28... 1430

2... 1620 
3... 1610

County, t

lyju 
WATER 
TEM 
PERA 
TURE

12,9 
13.0 
15.0 
15.0
18^0

18.0 
19.0 
20.0 
20.0 
21.0

22.0 
24.0 
22.0 
20.0 
18.0

18.0 
18.0 
19.0 
19.0 
19.0

19.0 
18.0 
19.0 
20.0 
20.o

20.0 
19.0 
18.0 
18.0 
19.0

21.0 
25.0

13.0

SEPTEMBER 

MEAN 
CONCEN 
TRATION

52

105 
102

161 
73 
60 
40

70

40 
25

21

19

12 

17

15 
23

22
19

1970 

SUSPENDED 
SEDIMENT 
DISCHARGE

211 
283

632 
653

1180 
562 
467 
310

542

279
155

64

55

36 

56

78 
89

96 
83



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

STREAMS TRIBUTARY TO LAKE SUPERIOR 

04018750 ST. LOUIS RIVER AT FORBES, MINN. Continued

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUN 
JUN 
JUN

MEAN
DISCHARGE

CCFS1

1500
1370
1260
1140
876

938
889
959
982
962

961
974

1010
1030
1020

MEAN
CONCEN
TRATION
(MG/L)

70
115
49
21
15

17
55
32
20
17

25
33
14
9

27

LOAD
(TONS!

284
425
167
65
35

43
132
83
53
44

65
87
38
25
74

JUN 19..
JUN 20..
JUN 21..
JUN 22..
JUN 23..

JUN 24..
JUN 25..
JUN 26..
JUN 27..
JUN 28..

JUN 29..
JUL 16. .
AUG 12..
SEP 15..

MEA 
DISCH

97
92
86
75
69

68
61
56
51
48

44
20
13

MEAN SUSPENDED 
4 CONCEN- SEDIMENT 
RGE TRATION DISCHARGE

25 6
17
16
18
18

70 1
78 1
26
21
75

2
7
6
4

9
0
0
9
8

62 74
5 2.7

12 4.4
70 4 .8

STREAMS TRIBUTARY TO LAKE HURON

04144500 SHIAWASSEE RIVER AT OWOSSO, MICH. 
nternational Hydrological Decade River Station)

LOCATION.--Lat 43 OO'IO , 1 
bridge in owosso, 1.0 m

DRAINAGE AREA.--538 sq mi ( 

PERIOD OF RECORD.--Sediment 

REMARKS.--Daily sediment di

84 11'IS in SEj 
om gagi

station).

Slay 1966 t 

omputed by
ported 
static

1968, October 1968 to Septem 

on June 25, Aug. 29. Dally

nty, at West oliM

1970. 

iment dis

Fl ffected by ice Dec. 20, 21, 23-29, Jan. 4, 5, Jan. 8 to Mar. 4.

SUSPENDED SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

STREAMS TRIBUTARY TO LAKE HURON

04144500 SHIAWASSEE RIVER AT OWOSSO, MICH.--Continued 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

APRIL *ar ii'

MFAN MEfiK MF,



262 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

STREAMS TRIBUTARY TO ST. CLAIR RIVER

O4159500 BLACK RIVER NEAR FARGO, MICH. 
(International Hydrological Decade River Station)

LOCATION.--Lat 43°05'32", long 82°37'05", in NW| sec.32, T.8 N., R.16 E., St. Clair County, at gaging station at 
bridge on Norman Road, 2.1 miles east of Fargo, 5.3 miles upstream from Mill Creek, and 12 miles northwest of 
Port Huron.

DRAINAGE AREA.--480 sq mi. 

PERIOD OF RECORD.--Sediment May to September 1966, October 1966 to September 1970.(dis

SUSPENDED SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
SUSPENDED 

CONCEN- SEDIMENT 
DISCHARGE TRATION DISCHARGE DISCH 

D-»TE TIME (CFS) (MG/L) (TONS/DAY) DATE TIME (CF 
OCT 2, 19*9 1815 17 2 .09 MAY 22...... 1830 
OCT 15...... 1130 22 3 .18 MAY 23...... 0700 
DEC 23...... 1500 23 6 .37 MAY 29...... 1700 1 
JAN 2, 197D 1730 2 .11 JUN 15...... 1800 2

M R 2...... 1*00 10 1.2 ML 16...... 1000 2 
M R 5...... 1*00 5 28 38 JUL 20...... 1130 
M P. 9...... 1730 2 24 13 JUL 24...... 1400 
M R 17...... 1*00 29 5.9 JUL 28...... 1030 
M P. 20...... 1530 26 5.8 AUG 1...... 1430 
M R 25...... 1*30 2 38 31 AUG 7....II 1930 
M R 28...... 1600 5 21 29 AUG 31...... 1400 
M R 30...... 1500 3 24 25 SEP 6...... 1330 
A R 2...... 1400 5 137 200 SEP 12...... 1100 
A R 29...... 1700 1 153 61 SEP 19...... 1600

MAY 19...... 1800 138 36 13 

STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04164000 CLINTON RIVER NEAR FRASER, MICH.

LOCATION. --Lat 42°34'40", long 82°57'00", in NW| sec. 20, T.2 N. , R.13 E. , Macomb County,

DRAINAGE AREA. --444 sq mi (at gaging station). 

PERIOD OF RECORD. --Sediment records: March 1966 to September 1970 (discontinued).

SUSPENDED SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPT 
SUSPENDED 

CONCEN- SEDIMENT

SUSPENDED 
CONCEN- SEDIMENT 

ARGE TRATION DISCHARGE 
S) (MG/L) (TONS/DAYl 

239 49 
171 40 
66 20 

486 295 
156 112 
370 228 
102 22 
72 11 

160 17 
56 13 

158 17 
16* 8.5 
73 4.7 
9* 4.4 
172 37 
157 31

at bridge on Garfield Road 
m from North Branch.

EMBER 1970 
SUSPENDEO 

CONCEN- SEDIMENT 
ARGE TRATION DISCHARGE

OCT 14, 1969 0930 275 590 438 JUN 27...... 1000 294 50 40 
NDV 19...... 1200 1690 434 1980 JUL 25...... 0830 213 42 24 
NDV 1Q . 17 30 1450 248 971 AUG 15...... 0940 145 28 11 
MAY 18, 1970 1620 381 43 44 AUG 22...... 0920 139 28 11 
u.v ,o 1350 339 52 48 SEP 5...... 0840 150 30 12 
MAY 29.''.'."." 0910 424 96 110 SEP 12...... 0850 208 36 20 
JUN 6 ... 0940 245 32 21 SEP 19...... 1020 359 134 130 
JUN 13 .... 1000 233 39 25 SEP 26...... 0940 187 32 16 
JUN 18...... 1300 2200 342 2030 SEP 28...... 0750 240 6* 43 
JUN 18...... 1600 1870 265 1340 SEP 30...... 0720 262 50 35

JIN 10...... 1200 499 208 280 

STREAMS TRIBUTARY TO LAKE ERIE 

04212960 CONNEAUT CHEEK NEAR OHIO-PENNSYLVANIA STATE LINE, OHIO

DRAINAGE AHEA.--151 sq mi. 

PERIOD OF RECORD. --Chemical analyses: December 1969 to September 1970.

records available.
CHEMICAL ANALYSES, DECEMBER 1969 TO SEPTEMBER 1970

OIS- OIS- 
SOL- SOLVED

NITRATE GEN GEN PHORUS PHORUS DUE AT 
TIME (N) (N) (N) (PI (PI 180 Cl

DEC. 
17... 1C15 .54 .00 .00 .18 .18 152

MAR.

JUNE 
10... 0700 .11 .14 .00 .05 .02 182

SEPT.

SPECI 
FIC COLOR PE 

TOTAL COND- (PLAT- DIS- CE 
RES I- UCTANCE PH TEMP- INUM- SOLVED SAT 
DUE (MICRO- ERATURE COBALT OXYGEN ATI 

DATE (MC,/L> MHtlSI (UNITSI [DEGCI UNITS) (MG/LI

°17.'.. 162 245 7.2 1.0 10 13.6 9 

"25'... 148 220 7.2 2.5 10 12.6 9 

J lS!.. 208 325 7.2 21.0 20 6.6 7 

""l!. 274 280 7.6 23.5 20 7.7 9

TOTAL 
NON- 

FILT-

R ESI DUE

10 

12 

26 

102

<-
<T
JR-
ON

6 

3

3 

0



STREAMS TRIBUTARY TO LAKE ERIE 

LOW-FLOW CHEMICAL QUALITY INVESTIGATIONS IN WASHTENAW COUNTY, MICHIGAN

1

p
d

s part of a cor 

ogic studies, i

nprehensive study 

ire intended as a

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

DRAIN- BICAR- CAR- CHLO-

STATION 
NUMBER

04109400 

04166650 

04167250 

04167350 

04172050

04175520

04175538

04175700 

04176300

04176399

STATION NAME

WINNEWANNA 
LAKE OUTLET

JOHNSON DRAIN 
NR. BROOKVILLE

LOWER RIVER 
ROUGE

FOWLER CREEK 
NR. WILLOW RUN

O'CONNOR DRAIN 
NR. WHITMORE L.

SUGAR CREEK

NEAR LINCOLN

PAINT CREEK 
AT OAKVILLE

AT OAKVILLE

NEAR CLINTON

IRON MILLS POND

NEAR CLINTON

RIVER RAISIN 
NR. TECUMSEH

N. MACON C. 
NR. MOOREVILLE

RAISIN BASIN

AT BENTON

NR. BENTON

NR. SALINE

NO. 2 NR SALINE

AT SALINE

KOCH-WARNER 
DRAIN NR. SALINE

NEAR SALINE

NO. 3 NR. SALINE

AT MILAN

AREA CHARGE (HC03) (C03) (S04) (CD

NW>s SEC. 32, 1.66 AUG. 17 .28 242 0 15 13 
T.I S., R.3 E.

SESj SE.24, 11.5 AUG. 18 .27 330 0 55 9.0 
T.I S., R.7 E.

T.2 S., R.7 E.

T.2 S., R.7 E.

NE'« SEC. 17, 9.72 AUG. 17 .004 378 0 50 6.0 
T.I S. , R.6 E.

SEij SEC. 21, 6.32 AUG. 18 .90 289 0 35 59

NE'« SEC. 33, 13.5 AUG. 18 .15 218 0 70 24

NE'n SEC. 33, 17.5 AUG. 18 3.75 284 0 70 16 
T.3 S. , R.7 E.

NE's SEC. 34, 34.9 AUG. 18 2.62 271 0 60 18 
T.4 S. , R.7 E.

NEk SEC. 3, 68.3 AUG. 17 5.28 257 1 65 29 
T.5 S., R.7 E.

SW!j SEC. 31, 121 AUG. 17 23.5 255 0 20 16

SESj SEC. 33, 132 AUG. 17 28.6 253 0 25 14

S\ik SEC.l, 148 AUG. 17 50.0 255 0 20 14

SESj SEC. 29, 16.7 AUG. 17 39.0 262 1 30 16 
T.4 S. , R.4 E.

NW!< SEC. 28, 10.5 AUG. 17 .50 182 0 15 12 
T.4 S., R.3 E.

SW'j SEC. 29, 28.8 AUG. 17 3.17 293 3 25 8 
T.4 S. , R.4 E.

NE'* SEC. 21, 26.7 AUG. 18 69.3 288 1 40 21 
T.6 S. , R.4 E.

T.5 S., R.6 E.

NW!J SEC. 17, 28.8 AUG. 18 3.32 331 0 195 20

NW^ SEC. 4, 7.30 AUG. 18 .59 368 0 35 18 
T.4 S. , R.5 E.

T.3 S., R.5 E.

NWSj SEC. 36, 13.7 AUG. 18 2.45 331 0 130 65 
T.3 S. , R.5 E.

T.4 S. , R.5 E.

SW!» SEC. 6, 12.1 AUG. 17 2.51 301 0 50 20 
T.4 S. , R.6 E.

T.4 S. , R.6 E.

T.4 S., R.6 E.

T.5 S., R.6 E.



STREAMS TRIBUTARY TO LAKE ERIE 

LOW-FLOW CHEMICAL QUALITY INVESTIGATIONS IN WASHTENAW COUNTY, MICHIGAN.-Continued

STATION

04109400 

04166650

04175538 

04175550 

04175597 

04175600 

04175610

04175630

04175700 

04176300

04176399

HARD- 
NITRATE NESS 
(N03) (CAtMG)

WINNEWANNA AUG. 17 0.0 226 
LAKE OUTLET

JOHNSON DRAIN AUG. 18 1.4 320 
NR. BROQKVILLE

ROUGE

NR. WILLOW RUN

NR. WHITMORE L.

NEAR QAKVILLE

NEAR OAKVILLE

NEAR LINCOLN

PAINT CREEK AUG. 18 1.4 294 
AT OAKVILLE

STONY CREEK AUG. 17 .7 288 
AT OAKVILLE

RIVER RAISIN AUG. 17 1.3 256 
NR. SHARONVILLE

RIVER RAISIN AUG. 17 1.2 238 
NR. MANCHESTER

RIVER RAISIN AUG. 17 1.5 252 
AT MANCHESTER

NR. MANCHESTER

RIVER RAISIN AUG. 17 .9 250 
NEAR CLINTON

IRON MILLS POND

NEAR CLINTON

RIVER RAISIN AUG. 18 2.2 287 
NR. TECUMSEH

N. MACON C. AUG. 17 .2 277 
NR. MOOREVILLE

RAISIN BASIN

AT BENTON

NR. BENTON

NR. SALINE

NO. 2 NR. SALINE

AT SALINE

KOCH-WARNER AUG. 17 1.5 330 
DRAIN NR. SALINE

NEAR SALINE

NO. 3 NR. SALINE

AT MILAN

SPE 
CIFIC 

NON- CON- 
CAR- DUCT- 
BONATE ANCE PH 
NESS (MICRO-

28 410 7.9 

50 490 7.9

72 560 8.0 

76 580 8.3 

47 460 8.1 

31 470 8.1 

43 410 8.1

82 480 8.3

50 570 8.3 

48 600 8.0

111 650 8.0

TEM 
PERA 
TURE

21.0 

16.0

18.0 

25.5 

20.5 

25.0 

25.5

24.0

22.5 

22.0

15.0

COLOR 
PLAT 
INUM- 
COBALT

30 

30

10 

20 

30 

30 

30

0

20 

30

10

TUR 
BID 
ITY

3 

4

5 

4 

1 

2 

3

3

5 

11

2



STREAMS TRIBUTARY TO LAKE ERIE 

LOW-FLOW CHEMICAL QUALITY INVESTIGATIONS IN THE HURON RIVER BASIN, MICHIGAN

ation with the

STATION 
NUMBER

04168800 

04166900 

04168910 

04169000 

04169500 

04169605 

04169700 

04169950 

04170000 

04170500 

04170600 

04170650 

04170700 

04170800 

04170850

04171500 

04172000 

04172105 

04172140 

04172170 

04172200

04172400 

04172415 

04172420 

0172500 

04173000

Department of the Army, U.S. Corps of Engineer.

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DRAIN- BICAR- CAR- CHLO- 
AGE DIS- BONATE BONATE SULFATE RIDE

STATION NAME

HURON RIVER NEAR 
ANDERSONVILLE

HURON RIVER NEAR 
DRAYTON PLAINS

HURON RIVER 
NEAR OXBOW

HAYES CREEK 
AT COMMERCE

HURON RIVER 
AT COMMERCE

NORTON CREEK 
NR. MILFORD

PETTIBONE CREEK 
AT MILFORD

HURON RIVER 
AT MILFORD

HURON RIVER 
NR. NEW HUDSON

MANN CREEK 
NEAR BRIGHTON

WOODRUFF CREEK 
AT GRAND RIVER HWY

HURON RIVER 
NR. GREEN OAK

DAVIS CREEK 
NR. SOUTH LYON

INCHWAGH L. OUTLET 
AT RUSHTON

WHITMORE LAKE

ORE CREEK 
NEAR BRIGHTON

HURON RIVER 
NEAR HAMBURG

HORSESHOE L OUTLET

HORSESHOE LAKE 
OUTLET NR. HAMBURG

CHILSON CREEK 
AT STATE HWY. 36

ARMS CREEK NEAR 
HAMBURG

NEAR UNADILLA

SOUTH LAKE OUTLET 
NEAR UNADILLA

LIVERMORE CREEK 
NEAR UNADILLA

PORTAGE RIVER 
NR. CHALKERVILLE

PORTAGE RIVER 
NEAR PINCKEY

HURON RIVER 
NEAR DEXTER

LOCATION (SO MI) DATE (CFS) (MG/LI (MG/L) (MG/L) (MG/L)

SW1* SEC. 3, 13.9 AUG. 17 .32 352 0 5 6.0 
T.3 N., R.8 E.

SE>i SEC. 13, 20.7 AUG. 17 .06 177 0 15 14 
T.3 N., R.8 E.

T.I N., R.5 E.

T.2 N. , R.8 E.

EH SEC. 10, 49.6 AUG. 12 8.73 204 0 25 29 
T.2 N., R.8 E.

T.2 N. , R.8 E.

T.2 N., R.7 E.

NE>< SEC. 10, 12.0 AUG. 17 2.08 195 1 115 .0 
T.2 N. , R.7 E.

NEk SEC. 16, 125 AUG. 18 28.4 238 0 35 45 
T.2 N., R.7 E.

NE>i SEC.l, 143 AUG. 17 34.3 156 0 20 33 
T.I N., R.6 E.

T.2 N. , R.6 E.

NV'-i SEC.2, 36.3 AUG. 17 8.54 283 0 30 62 
T.I N. , R.6 E.

T.I N. , R.6 E.

NEk SEC. 18, 24.4 AUG. 17 1.62 338 0 115 34 
T.I N., R.7 E.

NE* SEC. 36, 18.9 AUG. 17 1.10 262 0 200 80 
T.I N., R.6 E.

T.I N., R.6 E.

NW>< SEC. 12, 33.7 AUG. 18 5.39 238 0 10 26 
T.I N., R.5 E.

NH>i SEC. 24, 299 AUG. 18 63.7 306 0 40 35 
T.I N., R.5 E.

NHli SEC. 8, 21.2 AUG. 17 .26 307 0 125 80

T.I N., R.5 E.

NH>< SEC. 21, 15.4 AUG. 18 2.20 242 0 15 11 
T.I N., R.5 E.

NE>< SEC. 5, 20.9 AUG. 18 3.80 321 0 60 18 
T.I S., R.5 E.

T.I N., R.3 E.

NE>< SEC. 9, 15.7 AUG. 17 3.24 204 0 5 12 
T.I S., R.3 E.

NW>< SEC. 24, 8.42 AUG. 17 .73 317 2 85 16 
T.I N., R.3 E.

SE>i SEC. 31, 71.6 AUG. 18   223 1 30 14 
T.I N., R.4 E.

T.I N. , R.4 E.

T.I S., R.4 E.



STREAMS TRIBUTARY TO LAKE ERIE

LOW-FLOW CHEMICAL QUALITY INVESTIGATIONS IN WASHTENAW COUNTY, MICHIGAN--Co 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

STATION
NUMBER

04168800

0*168900

04168910

04169000

04169500

04169605

04169700

04169950

04170000

04170500

04170600

04170650

04170700

04170800

04172000

04172105

04172140

04172300

04172420

04173000

HARD-
NITRATE NESS
(N03) (CA,M6)

STATION NAME BATE iMG/L) (MG/L)

HURON RIVER NEAR AUG. 17 0.6 300
ANBERSONVILLE

HURON RIVER NEAR AUG. 17 .0 160
BRAYTON PLAINS

HURON RIVER AUG. 17 .0 194
NEAR OXBOW

HAYES CREEK AUG. 17 .0 266
AT COMMERCE

HURON RIVER AUG. 12 .0 197
AT COMMERCE

HURON RIVER AT AUG. 17 .0 208
PROUD LAKE OUTLET

NORTON CREEK AUG. 17 .0 393
NR. MILFORB

PETTIBONE CREEK AUG. 17 .0 182
AT MILFORB

HURON RIVER AUG. 18 .7 229
AT MILFORB

HURON RIVER AUG. 17 .0 166
NR. NEW HUBSON

MANN CREEK AUG. 18 .2 281
NEAR BRIGHTON

WOOBRUFF CREEK AUG. 17 .4 289
AT GRANB RIVER HWY

HURON RIVER )G . 18 2.3 201
NR. GREEN OAK

DAVIS CREEK AUG. 17 1.2 406
NR. SOUTH LYON

AT RUSHTON

WHITMORE LAKE

NEAR BRIGHTON 

HURON RIVER AUG. 18 1.3 315
NEAR HAMBURG

HORSESHOE L OUTLET AUG. 17 .9 404
NR. WHITMORE LAKE

HORSESHOE LAKE AUG. 18 8.2 304
OUTLET NR. HAMBURG

AT STATE HWY. 36

HAMBURG

NR. WILLIAMSVILLE 

PORTAGE CREEK AUG. 17 1.2 286
NEAR UNABILLA

NEAR UNABILLA

NEAR UNABILLA

PORTAGE RIVER AUG. 18 .0 240
NR. CHALKERVILLE

NEAR PINCKEY 

HURON RIVER AUG. 18 .0 210
NEAR DEXTER

NON-
CAR

BONATE
HARB-
NESS
(MG/L)

12

15

23

43

30

31

142

20

34

38

68

57

41

129

92

18 

64

152

38

126

75

86

55

49

SPE
CIFIC
CON
DUCT
ANCE PH
(MICRO-
MHOS! (UNITS!

540 8.1

370 8.0

420 8.5

480 8.0

410 8.0

420 8.4

800 8.2

420 8.3

550 8.1

400 7.9

800 8.4

650 8.1

480 7.9

750 8.2

650 8.2

460 8.1 

520 8.0

850 7.7

750 7.9

600 8.1

560 8.1

460 8.3

460 8.2

TEM
PERA
TURE
(BEG C)

17.5

22.5

26.0

21.0

24.0

29.0

23.5

26.0

25.0

25.0

22.0

20.0

21.0

18.0

24.0

20.0

19.5 

24.0

26.0

22.0

24.0

18.0

28.0 

25.0

26.0

21.0

_

27.0 

25.5

COLOR
PLAT
INUM-
COBALT
UNITS)

55

10

20

0

35

20

50

20

0

10

0

20

25

30

60

40

40 

40

0

20

40

20

20 

70

30

30

40

55 

20

TUR-
BIB-
ITY

2

4

1

1

1

2

2

1

2

8

1

2

2

2

2

1

1 

2

1

2

1

2

4 

2

 L

2

1

2 

3



STREAMS TRIBUTARY TO LAKE ERIE 

LOW-FLOW CHEMICAL QUALITY INVESTIGATIONS IN WASHTENAW COUNTY, MICHIGAN-.Continued.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

STATION 
NUMBER

04173150

04173200 

04173250 

04173310

04173335 

04173350

04173400

04174000

04174300

04174500

04174800

04175010

04175500

04175503

STATION NAME

MILL CREEK 
NEAR SYLVAN

NEAR SYLVAN

MILL C. TRIE.

MILL CREEK NEAR 
LIMA CENTER

N. FORK MILL C.

AT CHELSEA

FOURMILE LAKE

N. FORK MILL C. 
NR. LIMA CENTER

MILL C. TRIE. NO, 
NR. LIMA CENTER

NEAR DEXTFR

AT DEXTER

HURON RIVER 
AT DEXTER

NEAR SCIO

HONEY CREEK 
NEAR FOSTER

HURON RIVER 
AT ANN ARBOR

AT ANN ARBOR

AT ANN ARBOR

AT DIXBORD

AT DIXBDRO

NEAR GEDDES

HURON RIVER 
AT YPSILANTI

HURON RIVER

NEAR BELLEVILLE

HURON RIVER 
AT FLAT ROCK

SILVER CREEK 
AT ROCKHOOD

DRAIN 
AGE 
AREA 

LOCATION (SQ MI)

SWi« SEC 
T.2 S.

T.3 S.

NEi< SEC

NE!j SEC 
T.2 S.

SE% SEC 
T.2 S.

NE?» SEC 
T.2 S.

NWi« SEC

SW% SEC 
T.2 S.

.2 NEi( SEC 
T.2 S.

SW'-J SEC 
T.2 S.

NHk SEC 
T.2 S.

SWs SEC 
T.I S.

SW% SEC 
T.2 S.

NE% SEC 
T.2 S.

Nkft SEC 
T.2 S.

SW% SEC 
T.2 S.

T.2 S.

NW's SEC 
T.2 S.

T.2 S.

T.2 S.

NE% SEC 
T.3 S.

HW'-i SEC 
T.3 S.

NW»s SEC 
T.3 S.

SW'a SEC 
T.4 S.

NW 5* SEC 
T.5 S.

.36, 11.1 
, R.3 E.

.It 23.8 
, R.3 E.

.35, 9.70

.26, 59.8

.1, 14.6

.12, 18.8 
, R.3 E.

.9, 9.89

.23, 59.0 
, R.4 E.

.25, 6.53 
, R.4 E.

.18, 134 
, R.5 E.

.6, 141 
, R.5 E.

.32, 679 
, R.5 E.

.21, 8.99 
, R.5 E.

.14, 22.3 
, R.5 E.

.28, 711 
, R.6 E.

.21, 6.99
, R.6 E.

, R.6 E.

.17, 15.0 
, R.7 E.

.18, 8.08 
, R.7 E.

, R.6 E.

.9, 801
, R.7 E.

.24, 826 
, R.8 E.

.36, 9.95 
, R.8 E.

.31, 859 
, R.10 E.

.14, 22.9 
, R.10 E.

DIS 
CHARGE 

DATE (CFSI

AUG. 17 2.85 

AUG. 17 3.35

AUG. 17 .51 

AUG. 17 8.92 

AUG. 17 1.67 

AUG. 17 4.07

AUG. 17 .09 

AUG. 17 8.79

AUG. 17 1.19 

AUG. 17 21.4 

AUG. 18 23.6

AUG. 18 128 

AUG. 18 1.01

AUG. 18 3.02

AUG. 17 127 

AUG. 17 .68

AUG. 18 1.20 

AUG. 18 .47

AUG. 18 436

AUG. 18 

AUG. 18 .17

AUG. 18 89.6

AUG. 18 0

BICAR 

BONATE 
(HCD3) 
(MG/L)

260 

371

367 

296 

270 

333

282 

354

372 

322

321

238 

327

307

234 

300

324 

285 

284

215

207 

205

193

 

CAR 
BONATE 
(CD3) 
(MG/L)

0 

0

0 

4 

6 

0

0

5

0 

4 

2

0 

0

4

2

4

0 

0 

1

0

1

0

10

 

SULFATE 
(SD4) 
(MG/L)

20 

45

15 

40 

30 

80

30 

55

80 

90 

60

40

100

75

45 

80

40 

25 

35

50

55 

35

40

 

CHLD 
RIDE 
(CD 
(MG/

35

12

12 

20 

20 

69

18 

55

20 

34 

34

30

41

52

53

51

45 

33 

36

41

42 

61

31

 



STREAMS TRIBUTARY TO LAKE ERIE

LOW-FLOW CHEMICAL QUALITY INVESTIGATIONS IN WASHTENAW COUNTY, MICHIGAN-.Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

STATION 
NUMBER

04173200

04173320

04173400

04174000

04174290

04174300

04174710

04174800

04175010

04175020

04175500

NITRATE 
(N03) 

STATION NAME DATE (MG/L)

NEAR SYLVAN

NEAR SYLVAN

MILL C. TRIB. AUG. 17 .2 
NR. LIMA CENTER

LIMA CENTER

NEAR CHELSEA

LETTS CREEK AUG. 17 .0 
AT CHELSEA

OUTLET NR. CHELSEA

NR. LIMA CENTER

MILL C. TRIB. NO. 2 AUG. 17 .0 
NR. LIMA CENTER

NEAR DEXTER

AT DEXTER

HURON RIVER AUG. 18 .0 
AT DEXTER

HONEY CREEK AUG. 18 1.2 
NEAR SCIO

HONEY CREEK AUG. 18 .7 
NEAR FOSTER

AT ANN ARBOR

AT ANN ARBOR

AT ANN ARBOR

AT DIXBORO

AT IIXBORO

FLEMING CREEK AUG. 17 .0 
NEAR GEDDES

HURON RIVER AUG. 18 5.6 
AT YPSILANTI

HURON RIVER AUG. 18 1.1 
AT BELLVILLE

GRIGGS DRAIN AUG. 18 1.0 
NEAR BELLEVILLE

HURON RIVER AUG. 18 1.0 
AT FLAT ROCK

HARD 
NESS 
(CA,MG) 
(MG/L)

330

390

389

252

362

354

286

244

230

270

230

NON- 
CAR 

BONATE 
HARD 
NESS 
(MG/L)

29

117

84

57

94

95

52

68

56

102

56

SPE 
CIFIC 
CON 
DUCT 
ANCE PH 
(MICRO- 
MHOS) (UNITS)

600 8.0

800 8.0

700 8.2

530 8.1

750 8.2

750 8.4

600 8.3

560 7.8

600 8.4

500 7.9

500 8.5

TEM 
PERA 
TURE 
(DEG C)

16.5

17.0

19.0

22.0

14.5

16.0

  

25.0

  

  

~

COLOR 
PLAT 
INUM- 
COBALT 
UNITS)

40

10

55

0

20

50

10

30

20

20

40

TUR 
BID 
ITY

5

8

4

3

4

3

2

4

3

2

4

AT ROCKWOOD



STREAMS TRIBUTARY TO LAKE ERIE 

LOW-FLOW CHEMICAL QUALITY INVESTIGATIONS IN THE RIVER RAISIN BASIN, MICHIGAN

coo^ra^n^h ̂ "SK^r,,?^ ̂ uTT^^S^: ?*"*6  MiChlEan> *"" "^

STATION 
NUMBER

04175570 

04175575

04175585 

04175590 

04175595

04175630 

04175650 

04175665 

04175680 

04175700 

04175750 

04175800 

04175830 

04175850

04176220 

04176230 

04176240 

04176260 

04176300 

04176310 

04176320 

04176330 

04176350

04176380

CHEMIC

STATION NAHE

RIVER RAISIN 
NR. BROOKLYN

RIVER RAISIN 
AT BROOKLYN

CEHENT CITY

GOOSE CREEK 
AT BROOKLYN

STONY L. OUTLET 
NR. NAPOLEAN

RIVER RAISIN TRIB. 
AT NORVELL

NR HANCHESTER

RIVER RAISIN 
NR CLINTON

IRON CREEK 
NR CLINTON

EVANS CREEK 
AT TIPTON

EVANS CREEK 
AT TECUMSEH

RIVER RAISIN 
NR TECUMSEH

S. BR. RIVER 
RAISIN AT CADMUS

HAZEN CREEK 
NR. CADMUS

STONY CREEK 
AT SAND CREEK

S. BR. RIVER 
RAISIN AT ADRIAN

AT DUNDEE

M. BR. MACON R. 
NR. BRITTON

M. BR. MACON R. 
NR. DUNDEE

S. BR. MACON R. 
NR. BRITTON

S. BR. HACON R. 
NR DUNDEE

N. HACON C. 
NR MOOREVILLE

N. MACON C. 
AT AZALIA

N. HACON C. 
NR AZALIA

HACON RIVER 
NR DUNDEE

SALINE RIVER 
AT BENTON

NR SALINE

SALINE R. TRIB. 
NO. 2 AT SALINE

AT SALINE

:AL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEHBER 1970

DRAIN- BICAR- CAR- 
AGE DIS- BONATE BONATE 
AREA CHARGE (HC03) (C03) 

LOCATION (SQ MI) DATE (CFS) (MG/L) (HG/L)

NM% SEC 
T.4 S.

T.5 S.

NE* SEC 
T.4 S.

NM>> SEC 
T.4 S.

NE% SEC 
T.4 S.

T.3 S.

SE% SEC 
T.4 S.

SM<3 SEC 
T.4 S.

NE>» SEC 
T.5 S.

T.5 S.

NE% SEC 
T.6 S.

NE% SEC 
T.7 S.

NWi SEC 
T.7 S.

T.7 S.

NE% SEC 
T.7 S.

SEHi SEC

NEHi SEC 
T.5 S.

NWHi SEC 
T.6 S.

NW?» SEC 
T.6 S.

NW?< SEC 
T.6 S.

NHlj SEC 
T.5 S.

NM>> SEC 
T.5 S.

NM>> SEC 
T.6 S.

NM% SEC 
T.4 S.

T.3 S.

NM% SEC 
T.3 S.

SE% SEC 
T.4 S.

.19, 32.3 
, R.2 E.

, R.I E.

.24, 39.1 
, R.I E.

, R.2 E.

.3, 13.6 
, R.2 E.

, R.3 E.

.29, 167 
, R.4 E.

.29, 28.8 
, R.4 E.

, R.3 E.

, R.4 E.

.21, 267 
, R.4 E.

.14, 23.7 
, R.2 E.

, R.2 E.

, R.3 E.

.10, 86.8 
, R.3 E.

.13, 761

.28, 19.8 
, R.5 E.

.11, 43.8 
, R.6 E.

.15, 10.5 
, R.5 E.

.11, 45.5 
, R.6 E.

.5, 14.5 
, R.6 E.

, R.6 E.

.8, 144 
, R.7 E.

.17, 28.8 
, R'.5 E.

, R.5 E.

, R.5 E.

, R.5 E.

AUG

MAY 
AUG

MAY 
AUG

AUG

AUG

HAY 
AUG

HAY 
AUG

HAY 
AUG

HAY 
AUG

AUG

AUG

HAY 
AUG

AUG

AUG

AUG

MAY 
AUG

MAY 
AUG

MAY 
AUG

MAY 
AUG

AUG

AUG

MAY 
AUG

AUG

AUG

AUG

MAY 
AUG

MAY 
AUG

AUG

AUG

. 10

11 
. 10

12
. 10

. 10

. 10

11
. 10

12 
. 10

12 
. 10

12 
. 10

. 11

. 10

11 
. 11

. 10

. 10

. 10

11
. 10

11 
. 11

. 10

11
. 10

. 10

. 10

11
. 10

. 10

11
. 10

11
. 10

. 10

. 10

6

18 
12

14 
8

15

2

2

71 
46

90 
63

20 
9

2

4

136 
97

3

6

2

29 
25

316 
210

1

4
1

1

2

1 
0

-

7 
2

2

2

9

.78

.9 

.6

.8 

.88

.5

.07

.89 

.53

.2

.8

.6 

.9

.1 

.42

.03

.50 

.9

.45

.85

.82

.1 

.2

.11

.54 

.29

.11

.43 

.32

.004

.48 

.79

.54 

.90

.68

.32

240 1

235 4 
223 2

259 0 
227 2

257 0

261 0

203 2 
240 0

251 0

266 0 
255 3

253 0 
233 2

256 1

282 2
301 5

277 0 
275 1

289 0

328 0

354 2

311 0 
316 0

288 0

282 1 
271 0

260 3

266 1
217 3

271 2

211 1 

260 0

250 0 
425 0

294 0 
329 4

319 0 
302 6

293 0

300 2

SULFATI 
(S04) 
(MG/L)

25

50 
25

30 
15

15

35

20 
15

35

35 
25

30 
15

55 
15

120 
60

50 
35

50

80 
40

170

100 
65

80 
60

80 
50

85

85
85

120

120 

85

120

180 
120

100 
120

100

170

ver Raisin 
g made in

nee aid and 

ow. Sul-

CHLO-
; RIDE

(CD 
(MG/L)

7.5 
7.5

11 
12

8.0 
9.5

9.5 
11

14

4. 
6.

9.

10 
11

7. 
8.

11 
9.

16 
16

4. 
37

17

12
12

15

19 
24

33 
41

22
25

22

24 
29

18 
23

33 
40

20 

28

21 
280

14 
14

18 
14

38 
54

31

5 
0

0

0 
0

0 

0



STREAMS TRIBUTARY TO LAKE ERIE 

LOW-FLOV CHEMICAL QUALITY INVESTIGATIONS IN THE RIVER RAISIN BASIN, MICHIGAN-.Continued

STATION 
NUMBER

04175580 

04175585

04175595 

04175560

04175665

04175750 

04175800 

04175830

04176200 

04176220 

04176230

04176300 

04176310 

04176320

04176380

STATION NAME

NR. BROOKLYN

AT BROOKLYN

GOOSE CREEK AT 
CEMENT CITY

GOOSE CREEK 
AT BROOKLYN

NR. NAPOLEAN

RIVER RAISIN TRIE. 
AT NORVELL

RIVER RAISIN

NR CLINTON

NR CLINTON

EVANS CREEK 
AT TIPTON

AT TECUMSEH

NR TECUMSEH

S. BR. RIVER 
RAISIN AT CADMUS

HAZEN CREEK 
NR. CADMUS

STONY CREEK 
AT SAND CREEK

RAISIN AT ADRIAN

RIVER RAISIN 
AT DUNDEE

M. BR. MACON R. 
NR. BRITTON

M. BR. MACON R. 
NR. DUNDEE

NR. BRITTON

NR DUNDEE

N. MACON C. 
NR MOOREVILLE

N. MACON C. 
AT AZALIA

N. MACON C. 
NR AZALIA

NR DUNDEE

AT BENTON

NR SALINE

SALINE R. TRIE. 
NO. 2 AT SALINE

MAY 11 
AUG. 10

MAY 11 
AUG. 10

MAY 12 
AUG. 10

MAY 11 
AUG. 10

AUG. 10

MAY 11 
AUG. 10

MAY 12

MAY 12 
AUG. 10

MAY 12 
AUG. 10

MAY 12 
AUG. 11

MAY 11 
AUG. 10

MAY 11 
AUG. 11

MAY 11 
AUG. 10

MAY 11 
AUG. 10

MAY 11 
AUG. 10

AUG. 10

MAY 11

MAY 11 
AUG. 11

MAY 11 
AUG. 10

MAY 11 
AUG. 10

AUG. 10

AUG. 10

MAY 11 
AUG. 10

MAY 11 
AUG. 10

MAY 11 
AUG. 10

MAY 11

MAY 11 
AUG. 10

AUG. 10

MAY 11 
AUG. 10

NITRATE 
(N03)

.0 

.0

.0 

.0

.0 

.0

.3
1.1

2.1 
2.8

.3 

.8

.1

.0
1.1

.0 

.0

.8 

.7

1.0
1.5

1.3 
1.3

1.6 
2.6

.0

1.1 
1.0

1.3 
1.6

3.2

6.0 
2.6

2.0
.1

2.6
0

4.0 
0

0 

2.2

3.8 
.4

6.9
12

4.2

1.2 
.6

.5
1.6

6.0 
7.5

HARD 
NESS 
(CA.MG)

260 
240

260 
230

240 
220

240 
240

290 
270

190 
220

250

260 
250

240 
220

300 
240

350 
330

280 
270

330 
310

320 
320

410 
440

360 
340

320

320 
290

320 
280

330 
280

360 
340

360 
280

300

320 
300

340 
610

350

420 
400

370 
350

470 
390

NON- 
CAR 

BONATE 
HARD 
NESS

50 
40

60 
40

30 
30

30 
30

60 
50

20 
20

40

40 
40

40 
30

40 
30

110 
80

50 
50

100 
70

70 
50

140 
140

100 
80

140

80 
70

100 
70

120 
90

150 
110

160 
110

90

110 
90

140 
240

150

180 
120

100 
90

160 
150 '

SPE 
CIFIC 
CON 
DUCT 
ANCE 
(MICRO- 
MHOS)

470 
460

470 
460

450 
420

440 
460

520 
520

350 
420

450

490 
480

450 
440

540 
480

630 
600

530 
560

610 
580

600 
580

750 
700

670 
625

640 
510

600

600 
560

620 
550

700 
610

680 
590

580

620 
540

670 
1550

680

740 
750

660 
675

880 
800

PH 

(UNITS)

8.4 
8.3

8.3 
8.3

8.2 
8.4

8.2 
8.1

7.9 
8.2

8.4 
3.2

8.2 
8.4

8.1 
8.4

8.1 
8.4

8.7 
8.3

8.4 
8.5

8.1 
8.4

8.0 
8.0

8.2 
8.2

8.0 
8.3

8.1 
8.2

8.1 
8.4

8.3 
8.2

8.2 
8.3

8.3 
8.3

8.0 
8.4

8.1 
8.3

8.1

8.0 
8.3

8.1 
8.0

8.2 
8.5

8.2 
8.4

8.2
8.5

8.2 
8.0

TEM 
PERA 
TURE 
(DEG C)

20.0 
24.0

20.0 
24.5

19.0 
24.5

19.0 
21.0

17.0 
20.5

20.0 
24.0

18.0 
25.0

18.0 
24.5

16.0 
23.0

15.0 
19.5

17.0 
22.5

18.5 
21.0

16.5 
22.0

16.0

16.0 
21.0

16.5 
21.0

18.0

27.0

19.5 
27.5

23.0 
30.0

19.5
28.0

20.5

18.5 
27.0

19.0 
23.0

18.0 
24.0

17.0 
19.0

18.0 
22.0

16.0 
20.0

COLOR 
PLAT 
INUM- 
COBALT 
UNITS)

50 
55

40 
50

10 
35

5 
25

30 
30

0 
60

25 
70

20 
50

25 
30

40 
50

30 
45

30 
30

110 
215

24 
50

65 
30

40 
50

10 
30

15 
30

25 
40

30 
30

15 
0

20 
0

10 
40

20

25
150

10 
15

25 
25

10 
10

5 
10



STREAMS TRIBUTARY TO LAKE ERIE

LOW-FLOW CHEMICAL QUALITY INVESTIGATIONS IN THE RIVER RAISIN BASIN, MICHIGAN.-Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

STATION 
NUMBER

04176500

04176540

04175900

04175950 

04175960 

04175980 

04176000

04176060

04176130 

04176140

04176170

STATION NAME

AT SALINE

NR SALINE

AT MILAN

NR DUNDEE

RIVER RAISIN 
NR MONROE

AT MONROE

RIVER RAISIN 
AT MONROE

NR ONSTEAD

SQUAW CREEK 
NR ONSTEAD

NR ROME CENTER

NR ROME CENTER

WOLF CREEK 
NR ADRIAN

S. BR. RIVER 
RAISIN NR ADRIAN

BEAVER CREEK 
NR. ADRIAN

RIVER RAISIN 
NR ADRIAN

AT SENECA

AT JASPER

NILE DITCH 
NR JASPER

NR OGDEN CENTER

NR BLISSFIELD

NR BLISSFIELD

HAHN DRAIN 
NR BLISSFIELD

RIVER RAISIN 
AT BLISSFIELD

NR BLISSFIELD

NR DEERFIELD

SWAMP RAISIN C. 
NR. DUNDEE

LOCATI

SEV, SEC 
T.4 S.

T. 4 S.

DRAIN 
AGE 
AREA 

ON (SO MI)

, R.5 E.

, R.5 E.

T.5 S., R.6 E.

NEia SEC. 5, 127 
T.6 S. , R.7 E.

LAND GRANT 350, 1042 
T.6 S., R.8 E.

T.

LAN 
T.

NEk 
T.

T.

SW'i 
T.

SW's

T.

suk
T. 

T.

T.

NW's

T.

SEk
T.

T.

T.

T.

NWs
T.

T.

NW'i 
T.

NE'-i 
T.

NE'i 
T.

T.

6 S. , R.8 E.

D GRAND 159, 1062 
6 S., R.8 E.

SEC. 35, 18.7 
5 S., R.2 E.

SEC. 2, 11.0 
6 S. , R.2 E.

6 S.

6 S.

6 S.

SEC 
6 S.

6 S.

SEC 
7 S.

SEC 
8 S.

8 S.

SEC

8 S.

7 S.

SEC 
8 S.

SEC 
8 S.

SEC 
7 S.

SEC 
7 S.

SEC 
7 S.

SEC 
6 S.

, R.3 E.

, R.3 E.

, R.3 E.

.25, 165 
, R.3 E.

, R.3 E.

.5, 463
, R.4 E.

, R.2 E.

, R.3 E. 

.14, 25.0
, R.3 E.

, R.4 E.

, R.4 E.

.2, 141 
, R.4 E.

.3, 10.6 
, R.4 E.

.29, 643 
, R.5 E. 644

.28, 9.69 
, R.5 E.

.12, 686 
, R.5 E.

, R.6 E.

DATE

AUG.

MAY 
AUG.

AUG,

AUG,

MAY 
AUG.

AUG,

MAY 
AUG,

HAY 
AUG,

MAY 
AUG,

AUG,

AUG.

AUG

AUG,

AUG,

MAY 
AUG,

AUG

AUG,

AUG

AUG,

MAY 
AUG,

MAY 
AUG

MAY
AUG

MAY 
AUG

MAY 
AUG

AUG

,110

11 
, 10

, 10

, 11

12 
, 11

12
. 10

11 
. 10

11
. 11

, 11

. 11

. 11

. 10

. 10

12 
. 11

. 10

. 10

. 10

12 
. 10

11 
. 10

12
. 11

12
. 10

12
. 11

. 10

DIS 
CHARGE 
(CFS)

9.32

27.0 
19.6

16.7

18.9

370 
184

308 
199

37.4 
6.24

3.38 
1.60

9.61

2.98

18.6

52.8

3.49

208 
144

6.25

11.3

2.90

31.9 
20.5

.98 

.02

179

.80 

.03

285 
196

.74

BICAR 
BONATE 
(HC03) 
(MG/L)

300

323 
299

355

323

268 
272

285 
266

288 
398

295
328

309

333

301 
400

288

325

290 
279

256

267

285 
254

271 
270

159 
151

283 
279

266 
222

285 
276

194

CAR 
BONATE 
(C03) 
(MG/L)

2

0 
0

0

3

4 
0

0

1 
0

0 
0

4 
0

0 
0

1

0 
2

0

0

0 
0

0

0 
0

0 
5

0 
0

0 
2

0 
0

0 
22

0 
0

4

CHLO- 
SULFATE RIDE 
(S04) (CLI 
(MG/L) (MG/L)

170

150 
100

110

73

80 
90

120

100 
120

70 
50

55
20

70 
20

50

100 
170

75

170

65 
50

85

120 
120

120

95 
85

110 
85

85 
65

70 
75

120 
50

70 
60

85

31

20 
30

49

40

22
24

32

24 
24

17 
16

14 
4.0

16 
16

18 
21

18 
21

31

21

22
27

11

19 
17

22

16 
20

22
17

34 
53

20 
21

52
800

21 
23

41



STREAMS TRIBUTARY TO LAKE ERIE

LOW-FLOW CHEMICAL QUALITY INVESTIGATIONS IN THE RIVER RAISIN BASIN, MICHIGAN--Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

STATION
NUMBER

04176390

04176400

04176430

04176500

04175900

04175950

04176000

04176040

04176060

04176110

04176130

STATION NAME

SALINE RIVER
AT SALINE

SALINE RIVER
NR SALINE

AT MILAN 

SALINE RIVER
NR DUNDEE

RIVER RAISIN
NR. MONROE

AT MONROE

AT MONROE

NR ONSTEAD 

SQUAW CREEK
NR ONSTEAD

NR ROME CENTER

WOLF CREEK
NR ADRIAN

RAISIN NR ADRIAN

NR. ADRIAN

RIVER RAISIN
NR. ADRIAN

AT SENECA 

BLACK CREEK
AT JASPER

NILE DITCH
NR JASPER

NR OGDEN CENTER 

BIG MEADOW DRAIN
NR BLISSFIELD

NR BLISSFIELD 

HAHN DRAIN
NR BLISSFIELD

AT BLISSFIELD

NR BLISSFIELD

NR DEERFIELD

NR. DUNDEE

DATE

MAY
AUG.

MAY
AUG. 

MAY
AUG. 

MAY
AUG.

MAY
AUG.

MAY 
AUG.

MAY 
AUG.

AUG. 

MAY
AUG. 

MAY

MAY 
AUG.

MAY
AUG.

AUG.

AUG.

MAY
AUG.

AUG. 

MAY
AUG.

MAY
AUG.

AUG. 

MAY
AUG.

AUG. 

MAY
AUG.

AUG.

MAY 
AUG.

MAY
AUG.

AUG.

11
10

11
10

11
10

11
11

12
11

12 
10

12 
10

11 
10

11
11 

11

11 
11

11
11

10

10

12
11 

11
10

11
10

11
10

5-11 
10

12
10

12
10

11
10

11

12
10

12
11

10

NITRATE 
(N03)

(MG/L)

.5
1.9

3.0
3.0 

3.8
3.8 

3.6
2.0

3.7
3.6

11 
.3

3.2 
2.0

.6
1.2

.0

.0 

1.2
1.5

3.0 
.6

.6
1.5

3.0

.3 

.8

3.5
2.6 

.9
1.0 

.7
2.0

.6

14 
3.0

4.7
1.8 

5.3
1.6 

16
2.0

4.5 
3.0

3.0 
2.0

2.2
3.0

0

HARD 
NESS 
(CA.MG)
(MG/L)

400
400

420
380 

380
370 

390
380

330
320

350 
350

340 
360

310 
310

310
300 

310
310

390 
430

330
350

340 
310

360 
380

300
290 

320
290 

350
320

310
260

200 
250

330
300

340 
310

260
220

320 
290

360 
490

320
290 

340
270

NON- 
CAR 

BONATE 
HARD 
NESS
(MG/L)

140
150

150
140 

130
80 

130
120

100
90

150 
150

100 
140

70 
60

60
30 

70
60

170 
150

90
20

100 
80

130
120

60
60 

110
80 

120
100

90
110

20 
130

100
80 

120
90 

130
90

80 
60

140 
270

80
70

150
110

SPE 
CIFIC 
CON<- 
DUCT- 
ANCE 
(MICRO-
MHOS)

840
750

790
750 

780
800 

760
770

620
660

660 
700

640 
640

580 
680

560
540 

580
580

700
750

620
625

700 
650

680 
720

600
590 

590
520 

650
650

600
555

680 
810

610
600 

650
660 

550
755

600 
620

750
2900 

610
640 

650
540

PH

(UNITS)

7
8

8
8

7
8 

8
8

8
8

8 
8

8 
8

8 
8

8
8 

8
8 

8
8

8
8

7 
7

8
8

8
8

7
8 

8
8

8
8 

8
8 

8
8 

8
8 

8
8

7
8 

8
9

7
8 

8
8

.7

.4

.2

.2 

.8

.1 

.1

.4

.4

.1

.1 

.4

.3 

.2

.1 

.1

.4

.0 

.2

.2 

.3

.3

.1

.3

.9 

.9

.3

.2

.1

.0 

.8

.0 

.2

.2

.9

.4

.2 

.3

.2

.6

.0

.2 

.2

.5 

.9

.0

.0 

.2

.9

.0 

.0

.5

TEM 
PERA 
TURE
(DEC C)

19.0
23.0

18.0
22.0 

19.5
25.0 

18.0
  

18.0

17.5

18.0

18.5 
22.5

19.0
22.5

17.0
20.5 

16.5

16.0
19.5 

15.5
24.0

16.5 
21.5

17.0
22.0 

18.5
23.5

17.0
20.5

20.5
24.0

18.0 
22.0

15.0
23.0 

17.0
23.0 

20.5
30.5

23.0

11.0 
28.0

19.0
23.0 

19.0
25.0

COLOR 
PLAT 
INUM- 
COBALT
UNITS)

30
20

20
30 

20
30 

30
35

40
40

20 
20

30

80 
50

60
80 

60
80 

110
210

50
75 

50
55 

10
10

30
25

90
90 

45
70

10
30

30 
80

20
50 

15
20 

30
50 

30
75 

30
40 

30
60 

20
50



DISSOLVED MERCURY IN NEW YORK STREAMS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS 
SOLVES 

MERCURY
STATION (HG) 
NUMBER STATION NAME DATE (UG/L)

	STREAMS TRIBUTARY TO LAKE ONTARIO

04220252 WEST CREEK AT HTLTON AUG 03 .2 

04220370 GENESEE RIVER AT SHONGO AUG 02 .1 

04235060 CANANDAIGUA OUTLET AT PHELPS AUG 04 .2 

04235505 OWASCO OUTLET NEAR AUBURN AUG 04 .5 

04236970 SKANEATELES CREEK AT ELBRIDGE AUG 05 .1 

04237020 SENECA RIVER (BARGE CANAL) NEAR JORDON AUG 05 <.1 

04239000 ONONDAGA CREEK AT DORWIN AVENUE, SYRACUSE JUL 29 <.1 

04240100 HARBOR BROOK AT SYRACUSE JUL 30 .3 

04240200 NINEMILE CREEK AT CAMILLUS JUL 29 .2 

04242860 ONEIDA LAKE AT SYLVAN BEACH AUf, 11 .1 

04245000 LIMESTONE CREEK AT FAYETTEVILLE JUL 29 .4 

04245500 CHITTENANGO CREEK AT BRIDGEPORT AUG 11 .1 

04246000 ONEIDA LAKE AT BREWERTON AUG 11 .2 

04246500 ONEIDA RIVER AT CAUGHDENOY JUL 30 <.1 

04249062 LITTLE SALMON RIVER BELOW TEXAS AUG 06 <.l 

	STREAMS TRIBUTARY TO ST. LAWRENCE RIVER

04262630 OSWEGATCHIE RIVER AT HAILSBORO JUN 16 .2
JUL 10 .1

04262680 OSWEGATCHIE RIVER BELOW NATURAL DAM JUN 16 <:.l
JUL 19 .2

04267720 RAOUETTE RIVER AT POTSDAM JUN 16 .1 

04269500 DEER RIVER AT BRASHER IRON WORKS MAY 05 <.l

04294402 LAKE CHAMPLAIN (EAST BAY) NEAR WHITEHALL JUN 03 <.l
AUG 04 17

04294408 LAKE CHAMPLAIN NEAR TICONDEROGA JUN 02 <.l
AUG 04 <.1

04294410 LAKE CHAMPLAIN NEAR CROWN POINT JUN 02 .1



PESTICIDE ANALYSES OF STREAMS IN THE ST. LAWRENCE RIVER BASIN IN OHIO 

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 197\>

DATE
ALDRIN
(UG/L)

ODD
(UG/L)

DDE
(UG/L)

STREAMS TRIBUTARY

04193490

OCT.
10-15

NOV.
01-07

APR.
19-25

MAY
13-19

JUNE
06-12
JULY
01-07

AUG.
10-16

SEPT.
24-30

0419!

OCT.
13-19

NOV.
18-24

APR.
12-17

MAY
11-17

JUNE
16-22

JULY
16-22

AUG.
04-10

SEPT.
23-29

MAUMEE RIVER1 NEAR WATERVILLE,
WATER

.00

.00

.00

.00

.00

.00

.00

.00

TREATMENT

.00

.00

.00

.00

.00

.00

.00

.00

1002 SANDUSKY RIVER
WATER

.00

.'00

.00

.00

.00

.00

.00

.00

04202402 CUYAHOGA RIVER

OCT.
21-28

NOV.
18-27

APR.
20-25

MAY
11-17

JUNE
08-14
JULY
01-07
AUG.
08-14

SEPT.
23-29

.00

.00

.00

.00

.00

.00

.00

.00

TREATMENT

.00

.00

.00

.00

.00

.00

.00

.00

NEAR KENT

.00

.00

.00

.00

.00

.00

.00

.00

PLANT (LAT

.00

.00

.00

.00

.04

.00

.00

.00

AT FREMONT
PLANT (LAT

.00

.00

.00

.00

.00

.00

.00

.00

BBT
(UG/L)

TO LAKE

DI-
ELBRIN
(UG/L)

ERIE

ENDRIN
(UG/L)

HEPTA-
CHLOR
(UG/L)

AT RAW WATER INTAKE TO BOWLING GREEN
41 28 34

.00

.00

.00

.00

.00

.00

.00

.00

, AT RAW
41 20 00

.00

.00

.00

.00

.00

.00

.00

.00

LONG 83

.00

.00

.00

.00

.00

.00

.00

.00

44 20)

.00

.00

.00

.00

.00

.00

.00

.00

WATER INTAKE TO
LONG 83

.00

.00

.00

.00

.00

.00

.00

..00

07 13)

.00

.00

.00

.00

.00

.00

.00

.00

, AT RAW WATER INTAKE TO AKRON WATER

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

FREMONT

.00

.00

.00

.00

.00

.00

.00

.00

TREATMENT PLANT

.00

.00

.00

.00

.00

.00

.00

.00



PESTICIDE ANALYSES OF STREAMS IN THE ST. LAWRENCE RIVER BASIN IN OHIO 

PESTICIDE ANALYSES! WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

HEPTA- 

CHLOR
EPOXIDE

METH-
OXY- 

CHLOR

METHYL

LINDANE DANE

STREAMS TRIBUTARY TO LAKE

04193490 MAUMEE RIVER NEAR WATERVILLE, AT

OCT.
10-15

NOV.
01-07

APR.
19-25

MAY
13-19

JUNE
06-12

JULY
01-07

AUG.
10-16

SEPT.
24-30

04198002

OCT.
13-19

NOV.
18-24

APR.
12-17

MAY
11-17

JUNE
16-22

JULY
16-22

AUG.
04-10

SEPT.
23-29

04202402 CUYAH06A

OCT.
21-28

NOV.
18-27

APR.
20-25

MAY
11-17

JUNE
08-14

JULY
01-07

AUG.
08-14

SEPT.
23-29

WATER

.00

.00

.00

.00

.00

.00

.00

.00

TREATMENT

.00

.00

.00

.00

.00

.00

.00

.00

SANDUSKY RIVER
WATER

.00

.00

.00

.00

.00

.00

.00

.00

RIVER

.00

.00

.00

.00

.00

.00

.00

.00

TREATMENT

.00

.00

.00

.00

.00

.00

.00

.00

NEAR KENT

.00

.00

.00

.00

.00

.00

.00

.00

PLANT (LAT 41

.00

.00

.00

.00

.00

.00

.00

.00

THION THION

ERIE  CONTINUED

RAW WATER INTAKE
28 34

.00

.00

.00

.00

.00

.00

.00

.00

AT FREMONT, AT RAW
PLANT (LAT 41

.00

.00

.00

.00

.00

.00

.00

.00

, AT RAW WATER
ELL ILAT 41 10

.00

.00

.00

.00

.00

.00

.00

.00

20 00

.00

.00

.00

.00

.00

.00

.00

.00

LONG 83 44

.00

.00

.00

.00

.00

.00

.00

.00

THION

TO BOWLING GREEN
20)

.00

.00

.00

.00

.00

.00

.00

.00

WATER INTAKE TO
LONG 83 07

.00

.00

.00

.00

.00

.00

.00

.00

INTAKE TO AKRON

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

13)

.00

.00

.00

.00

.00

.00

.00

.00

WATER
>)

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

FREMONT

.00

.00

.00

.00

.00

.00

.00

.00

TREATMENT PLANT

.00

.00

.00

.00

.00

.00

.00

.00



6 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MICHIGAN 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MOM- FPFfl-
C«W- FIC COLOR

BICAR- CAR- HARD-' tiOr<«Tt CONU- (PLAT- TUR- 
OIS- BONSTE BONSTE NITRATE NESS nARD- UCTONCE PH TEMP- INUM- BIO- 

TIME CHSKRE (HC03) (C03) (N03) (Cfl.MG) NtSS (MIChO- tRATURE COBALT 1TY 
DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (M15/L) MHOS) (UNITS) (DE6 C) UNITS) (JTU)

STREAMS TRIBUTARY TO LAKE MICHIGAN 

04058100 MIDDLE BRANCH ESCANABA RIVER NEAR PRINCETON (LAT 46 19 02 LONG C87 30 07)

OCT., 19b9
21... 141b 356     E.4     93 7.5 5.5 8u 7 

NOV.
11... 1030 350     E.5     90 7.0 «.5 9S 2C 

DEC.
01... 1020 360     F.7     93 7.4 1.0 fll I 

JAN., 1970
06... 12011 360     E.6     90 7.H .000 

FE.J.
16... 1300 E10     E.8     105 7.8 .0 10 1 

MAK.
23... 1400       tl.6     110 7.9   40 n 

APR.
27... 1400   16 () r.i, 2! R bu 7.?   65 0 

JUhlt
04... 1230 920           <bu f>.H 15.2 140 0 

JULY
07... 1400 325   ~ E.4     b=, 7.<? 21.S 100

1530 5.1     E.O 47 4 9b 7.4 20.5 8(1 2

1050 E35l>     E.O     6!) 7.7 19.0 60 3

04058120 GREEN CREEK NEAR PALMER (LAT 46 22 21 LONG 087 36 21)

Hi lil n   b7 4: ^41. d.l 14. [i

r Jt         ~ ^JV A.i 16.?

i 11   -- i-.r)   ~ 27» 7.8 22.0

L7.r>     '-.O     Jull 7.f 19.5

<-\d      r:.(l     t-n. H.I 16.5 

04058500 EAST BRANCH ESCANABA RIVER AT GWINN (LAT 46 17 10 LONG 087 26 00)

M^ --   " -!.<! --   Ib 7.5 5.b

t.2 -- -- 14., 7.? 10.il

46t>       "-   145 7.5 14.«

b4 ~ " l-.l ~- " 155 7.3 IM.O

tbil --   t.li ~   16i 7.4 17.5

r3b -- -- F.O -- ~ 12') 7.7 15.5

04062230 MICHIGAMME RIVER NEAR MICHIGAMME (LAT 46 28 00 LONG 088 04 28)

1,1... 122U 

E ESTIMATED.



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MICHIGAN 

CHEMICAL ANALYSESi MATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT., 
21..

NOV. 

11..

DEC. 
01.. 

JAN., 
13..

23..
MM-1 . 
?3.. 

APR. 
29.. 

J Jl.t 
09.. 
HILY

4.JO. 
10.. 

SEP. 
10. .

DATE 

NOV.,

NOV.,

NOV. , 
06

NOV. ,

NOV.,

TIME

1969
lObO

1210

1200 
1970 

1030

1230 

1330 

1'Ufi

1155 

1315 

1150

TIME 

1969

1969

1969 
1*20

1969

1969

E ESTIMATED.

DATE

OCT. 
21.. 

FEB. 
19..

DATE

OCT. 
21.. 

FEB. 
19..

NON- SPECI- 
CAK- FIC COLOR 

bICAtf- CAR- HAkO- ROrJaft COWD- (PLAT- 
UIS- bONATE BONATE NITRATE NESS H«RD- UCTANCt PM TtMP- INU«-

STREAMS TRIBUTARY TO LAKE MICHIGAN  CONTINUED 

0*062*00 MICHIGAMME RIVER NEAR WITCH LAKE (LAT *6 1* 48 LONG 088 00 45)

226   E.5   -- 100 7.3 2.0 6b 

240   E.5     87 7.0 9.0 90 

265   E.7 -- -- 75 7.3 4.5 90 

tlSO   E.b -- -- "0 7.2 .0 80 

E130     -- -- 110 6.f .0 b5 

r!20   El.^     120 7.7 .0 =-0 

1500 14 E.3     bi) 7.1 11.0 60 

7V2         60 7.2 20.8 8t> 

t.O   -- 85 7.3 21.5 7 11 

15H -- E.O     100 7.5 21.5 75 

t!40   E.3   ~ 80 7.6 16.0 *0

SPE- 
NON- CIFIC 
CAR- CON- COLOR 

BICAR- CHLO- HARD- BONATE DUCT- [PLAT-

(MG/LI (MG/L) (MG/L) [MG/L) (MG/L) (MG/L) MHOS) (UNITS) (DEG C) UNITS)

04096515 HOG CREEK NEAR ALLEN (LAT 41 56 55 LONG 08* 4-9 *0)

04096517 HOG CREEK TRIBUTARY NEAR ALLEN (LAT 41 57 33 LONG 084 *9 33)

271 E68 12 E.2 280 58 520 8.1 7.5 70 

04096520 HOG CREEK NEAR QUINCY (LAT 41 57 44 LONG 084 50 26)

04096523 BOWEN CREEK NEAR ALLEN [LAT 41 59 33 LONG 084 50 27)

DIS- 
DIS- SOLVED 

TOTAL SOLVED MAG- PO- 
TOTAL MAN- CAL- NE- TAS- 

DIS- SILICA IRON GANESE CIUM SIUM SODIUM SIUM 
TIME CHARGE (SI02) (FE) (MN) (CA) (MG) <NA) (K) 

(CFS) (MG/L) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L)

. 1000 1010 15 *20 0 82 18 12 2.* 

. 1100 670 9.2 370 0 76 26 16 1.0

DIS- 
niS- SOLVED DIS- 

ALKA- SOLVED SOLIDS SOLVED 
BICAR- CAR- LINITY CHLO- FLUO- (RESI- SOLIDS

(HC03) (C03) CAC03 (S04) (CD <F> (N03) 180 C) PER 
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) <MG/L) <MG/L) (MG/L) AC-FT)

266 0 218 51 21 .2 3.1 339 .46 

. 294 0 2*1 51 28 .2 7.0 36* .50

DIS- NON- SODIUM SPECI- 
SOLVEO CAR- AO- FIC COLOR 
SOLIDS HARD- BONATE SORP- COND- (PLAT- 
<TONS NESS HARD- PERCENT TION UCTANCE PH INUM- 
PER (CA.MG) NESS SODIUM RATIO (MICRO- COBALT 

DATE DAY) (MG/L) (MG/L) MHOS) (UNITS) UNITS)

OCT. 
21... 92* 279 60 B .3 576 7.* 13 
21... 924 279 61 8 .3 576 7.* 13 

FEB. 
19... 658 297 56 10 .4 620 8.1 0 
19... 658 297 56 10 .* 620 8.1 5

TUR- 
HIO-

3 

12 

1 

1 

1 

0 

0 

0

1

1

TUR 
BID

(JTU) 

10 

4 

8 

4



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MICHIGAN

DATE

NOV
03

DEC 
01
02 

FEE
02 

MAR
18

. 1969

, 1970

DIS- DIS-

ORGANIC AMMONIA TOTAL VED SOLIDS NON-
NITRO- NITRD- PHOS- PHOS- (RESI- FILT-
GEN GEN NITRATE PHORUS PHDRUS DUE AT RABLE
(N) (N) (N) (P) (P) 180°C) RESIDUE

TIME (MG/L) (NG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

DETROIT RIVER MAIN STEM

1.8 .40 .40 .52 .22 198 90

0930

1330

1100 

DIS-
DIS- DIS- SOL-

SOLVED DIS- SOLVED PO- VED DIS-

INUM IRON GANESE SODIUM SIUM PHDRUS BORON
(AL) (FE) (MN) (NA) (K) (P) (B)

DATE (U6/L) IUG/L) (UG/L) (MG/L) (MG/L) (MG/L) (UG/L)

DCT-DEC. <30 <8 <8 19 1.5 .33 77

DIS- DIS- DIS
SOLVED SOLVED DIS- DIS- DIS- SOLVED DIS
CAD- CHRD- SOLVED SOLVED SOLVED HOLY- SOLVED

(CD) (CR) (CO) (CU) (PBf (MO) (NI)

OCT-DEC. <15 <8 <15 <25 <30 <30 <15 

PERIODIC DETERMINATIONS OF SPECIFIC CONDUCTANCE, WATER YEAR OCTOBER

DATE

OCT

FEE

OCT
DEC
FEE

DEC
JAN
FEE

10

04

10
03
04

02
08
02

SPE
CIFIC
CDN-
DUCT-

DIS- ANCE TEMPER-
CHARGE (MICRO- ATURE

TIME (CFS) MHOS) (DEG C) DATE TIME

STREAMS TRIBUTARY TO LAKE MICHIGAN

1030 253 180 11.5 APR 08 1430
1545 250 210 4.5 JUL 13 1330 
1230 260 240 0.0 28 1040

1200 300 300 13.5 APR 08 1530
0900 320 320 4.0 JUL 13 1500
1430 380 380 0.0 28 1230

04065300 WEST BRANCH STURGEON RIVER NEAR RANDVILLE (LAT 46 00

1400 325 325 0.5 JUL 03 1300
1445 14 315 0.0 AUG 21 1400
1035 340 340 0.0

TOTAL
RESI
DUE
(MG/L)

288

DIS-

ARSENIC
(AS)

(UG/L)

<50

DIS
SOLVED

(AG)
(UG/L)

1969 TO

DIS-
CHARG
(CFS)

570 
336
606 

7 12 05)

511
45
61

45 LONG

12
7.4

HARD
NESS

PHENOLS (CA.MG)
(UG/L) (MG/L)

6)

147

110 

112

DIS-

DIS- SOLVED

BARIUM LIUM
(BA) (BE)

(UG/L) (UG/L)

<26 <.15

DIS- DIS
SOLVED SOLVED
STRON- VANA- 
TIUM DIUM
(SR) (V)

(UG/L) (UG/L)

SEPTEMBER 1970

SPE
CIFIC
CON
DUCT
ANCE

E (MICRO-
MHOS)

9)

240 
200
160

310
320
290

087 58 41)

340
340

DELAYED
COLI- 
FDRM
(COL
ONIES
PER

100 ML)

 

6400

780

460

DIS
SOLVED
ZINC 
(ZN>

(UG/L)

TEMPER
ATURE
(DEG C)

0.5 
24.5
26.0

1.0
27.0
28.0

22.0
19.5

04065500 STURGEON RIVER NEAR FOSTER CITY (LAT 45 54 30 LONG 087 45 15)

DEC
FEE

02
05

JUL 03

1225 65 350 0.5 JUL 13 1300
1130 46 370 0.0 AUG 22 1000
1500 49 360 23.0

27
19

04123000 BIG SABLE RIVER NEAR FREESOIL (LAT 44 07 13 LONG 086 16

OCT
NOV
DEC
JAN
FEE
MAR

OCT
NOV
DEC
JAN
FEE
MAR

15
05
03
07
04
11

01
03
03
14
09
11

1330 185 340 8.5 APR 08 0840
0850 189 320 5.0 MAY 06 0845
0855 143 340 1.5 JUN 03 0835
0840 98.8 345 0.0 JUL 05 1535
0900 76.2 325 0.0 AUG 07 0820
0845 123 320 5.0 SEP 02 1600

1035 177 365 9.5 APR 02 1105
1510 213 270 6.5 MAY 04 1300
1000 192 280 1.0 JUN 04 0950
1530 186 275 0.0 JUL 01 1040
1020 182 265 1.0 AUG 04 0830
0930 168 280 1.0 SEP 02 1315

234
151
194
122
102
94

188
206
205
180
163
156

04124000 MANISTEE RIVER NEAR SHERMAN (LAT 44 26 11 LONG 085 41

OCT
NOV
DEC
JAN
FEB

09
06
04
26
05

1145 880 330 10.0 APR 09 1450
1445 1350 300 5.5 MAY 07 1530
1055 910 310 1.0 JUN 04 1305
1230 976 295 0.0 JUL 15 1145
1610 748 335 0.0 AUG 13 1000 
1325 944 400 0.5 SEP 04 1330

1890
1080
1580
845
782 

1060

370
350

48)

275
340
360
320
340
345

280
230
270
455
280
280

55)

245
320
255
320
320 
320

25.5
19.0

10.0
0.0
13.0
20.0
16.0
14.5

3.0
10.5
10.5
16.5
10.5
11.0

5.0
11.0
15.0
18.5
18.0 
15.0



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MICHIGAN 

PERIODIC DETERMINATIONS OF SPECIFIC CONDUCTANCE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

NOV 06 
DEC 03 
JAN 18 
FEB 05 
MAR 12

OCT 06 
NOV 05 
DEC 10

MAR 11 
APR 01

OCT 16 
NOV 05 
DEC 03 
JAN 07 
MAR 11 
APR 06

NOV 04 
JAN 15 
FEB 10 
MAR 03 
APR 01

NOV 13 
DEC 08

MAR 09

OCT 15 
NOV 11 
DEC 09 
JAN 14
FEB 11 
MAR 11

OCT 14 
NOV 11

JAN 20 
FEB 17 
MAR 17

NOV 11

JAN 20 
FEB 17 
MAR 17

NOV 11 
DEC 15 
JAN 21 
MAR 17

DEC 16 
JAN 21 
FEB 17 
MAR 17

OCT 14 
NOV 12 
DEC 16 
JAN 20 
FEB 16 
MAR 17

TIME

0935 
1500 
1010 
1315 
1005

1530 
1610 
1130 
1120

0630

1140 
1430 
1400 
1340 
1410 
1330

1310 
1115 
1400 
1415 
1300

1120 
1315

0950

1255 
1315 
1340 
0910 
1100 
1100

0835 
0905

0915 
1135 
0840

1035

1040 
1325 
0935

1605 
1550 
1120 
1335

SPE 
CIFIC 
CON- 
DUCT- 

DIS- ANCE TEMPER- DIS 
CHARGE (MICRO- ATURE CHARGE ( 
(CFS) MHOS) (DEG C) DATE TIME (CFS)

STREAMS TRIBUTARY TO LAKE MICHIGAN   CONTINUED 

04125500 PINE RIVER NEAR HOXEYVILLE (LAT 44 12 11 LONG 085 47 58)

371 275 5.0 MAY 07 1210 286 
302 320 3.0 JUN 04 0655 697 
250 315 0.5 JUL 05 1305 257 
297 320 0.5 AUG 12 1100 216 
294 430 1.0 SEP 04 0930 258

04126000 MANISTEE RIVER NEAR MANISTEE (LAT 44 16 14 LONG 066 11 56)

2140 460 13.5 MAY 06 1350 1800 
1440 280 6.0 JUN 03 1145 2750 
2120 320 1.5 JUL 06 1405 1210 
1740 370 0.0 AUG 07 1130 1600
1560 335 0.0 SEP 03 0930 1730 
3770 260 5.5

04126200 LITTLE MANISTEE RIVER NEAR FREESOIL (LAT 44 11 00 LONG 086 10 00 (

251 270 6.5 MAY 07 0900 199 
239 280 6.5 JUN 03 1305 257 
196 300 3.0 JUL 16 1045 160 
146 340 0.5 AUG 07 1240 141

269 250 7.0 

04127000 BOARDMAN RIVER NEAR MAYFIELD (LAT 44 38 18 LONG 085 31 10)

330 250 7.0 JUN 03 0945 309 
164 270 0.5 JUL 02 1215 194 
185 255 1.5 AUG 03 1325 180

212 260 4.0 

04127600 JORDAN RIVER NEAR EAST JORDAN (LAT 45 06 09 LONG 085 05 03)

196 305 6.0 MAY 16 0900 160 
164 300 3.0 JUN 15 0910 165

145 320 0.0 SEP 08 0920 349

STREAMS TRIBUTARY TO LAKE HURON 

04131500 RAINY RIVER NEAR OCQUEOC (LAT 45 24 30 LONG 064 10 45!

61 255 6.5 MAY 19 1040 49 
40 295 1.0 JUN 17 0945 27 
13 305 0.0 JUL 06 1910 6.4 
15 315 0.0 AUG 10 1645 7.8 
16 370 0.0 SEP 08 1620 54

04139000 HOUGHTON CREEK NEAR LUPTON (LAT 44 23 45 LONG 084 02 50)

46 365 6.5 MAY 12 1340 48

30 315 0.0 JUL 13 1045 53 
38 335 0.5 AUG 11 0920 39 
45 355 1.5 SEP 09 1045 40

04139500 RIFLE RIVER NEAR LUPTON (LAT 44 23 06 LONG 084 02 16)

64 365 6.5 MAY 12 1520 89

57 320 0.0 JUL 03 1200 91

76 375 0.5 SEP 09 0925 71 

04140000 PRIOR CREEK NEAR SELKIRK (LAT 44 20 06 LONG 084 04 06)

14 405 6.0 MAY 14 0955 16 
14 360 0.0 JUN 03 0610 238 
7.5 360 0.0 JUL 15 0915 46 

15 400 1.5 AUG 11 0735 6.9

1615 124 385 6.0 MAY 13 615 136 
1455 156 370 0.0 JUN 01 630 163 
0900 94 360 0.0 JUL 08 310 128 
0830 100 380 0.0 AUG 10 440 93 
1435 109 365 3.0 SEP 08 405 96

04141000 SOUTH BRANCH SHEPARDS CREEK NEAR SELKIRK (LAT 44 18 28 LONG 064 05 1

1640 .31 590 8.5 APR 15 0820 .49 
1415 .22 560 6.0 MAY 14 0815 .22 
1325 .13 560 0.0 JUN 02 0925 37 
1555 .10 520 0.0 JUL 07 1030 .05 
0925 .13 540 1.0 AUG 10 1535 .04 
1515 .23 515 0.0 SEP 06 1510 .06

SPE 
CIFIC 
CON 
DUCT 
ANCE 
MICRO- 
MHOS)

230 
305 
225 
315 
325 
340

300 
305 
325 
330 
345

300 
290 
295 
320
300

220 
260 
240 
260 
270

320 
315 
320 
315 
330 
280

220 
260 
300 
345 
320 
260

320 
355 
310 
350 
350 
335

375 
370 
310 
365 
370 
375

305 
365 
265 
325 
445

295 
375 
370 
350 
365 
375

})

420 
510 
290 
505 
500 
525

TEMPER 
ATURE 
(DEG C)

4.0
10.0
13.0
14.5
15.0
12.5

9.0
15.0
20.5
20.5
18.5

8.5
14.5
16.0
16.5
13.5

12.0
14.5
19.5
19.5
15.0

9.0
9.0

13.0
12.0
14.5
16.0

4.5
15.0
20.0
20.0
22.0
20.5

4.0
10.0
12.0
16.5
16.0
15.0

0.5
10.5
15.0
18.0
17.0
14.5

8.0
7.5

13.0
16.0
17.0

6.0
9.5

17.0
17.5
20.0
16.0

3.0
6.5

15.0
18.5
22.5
20.5



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT 06
FEB 18 
APR 16
JUL 14

DATE

OCT 06
FEB 18 
APR 16
JUL 14

DATE

FEB 18

JUL 14

DIS-
DIS- 

DIS- DIS- SOLVED
PO- ALKA-

DIS- SILICA INUM IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE AS 
CHARGE (SI02I (AL) (FE) (MN) (CAI ( MG 1 (NAI (K) (HC03) (C03) CAC03 
(CFS) (MG/L) (UG/L) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

1480 9
1430 10 
6120 7
1000 6

SULFATE
(504)
(MG/L)

2
2 
1
1

DI -
SOL ED

(SUM OF
CONSTI
TUENTS)
(MG/L)

117

100

1

0

CHLO
RIDE
(CD
(MG/L)

12
10 
4*8
9.0

DIS-

SOLIDS
(TONS
PER

AC-FT)

.20

.17

1000
631

"

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)

.3

.4

.3

DIS-

SOLIDS
(TONS
PER
DAY)

571

340

STREAMS

763
515

288

NITRATE
(N)

(MG/L)

.13

.09

.06

HARD
NESS
(CA.MG)
(MG/L)

86 
78

70

TRIBUTARY

68
51

98

NITRATE
(C03)
(MG/L)

.6

.4

.3

NON-
CAR 

BONATE
HARD
NESS
(MG/L)

26 
21

14

TO LAKE SUPERIOR

22 7
20 6

17 6

DIS
SOLVED
ORTHO
PHOS
PHATE
(P04)
(MG/L)

.07

.14

PERCENT
SODIUM

16 
18

21

6 7
9 8

9 8

DIS
SOL
VED
PHOS

PHORUS
(P)

(MG/L)

.04

.08

.08

SODIUM 
AD

SORP
TION

RATIO

.4 

.4

.3 

.4

8 1
0 1 
5 1

6 1

TOTAL
PHOS
PHORUS
(P)

(MG/Ll

_
.09 
.11
.04

SPE
CIFIC
CON 
DUCT
ANCE
(MICRO-
MHOS)

199
191

175

6
1 
8
3

TOTAL
ORTHO
PHOS
PHORUS
(P)

(MG/L)

_
.04 
.05

PH
(UNITS)

7.0 
7.8 
7.4
7.2

73
70 
45
69

DIS
SOLVED
BORON
(B)

(UG/L)

152
75 
17
16

TEMPER
ATURE
(DEG C) 

11.0
1.0 
3.0

27.0

0
0 
0
0

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180°C)
(MG/L)

175
148 
108
126

COLOR
(PLATI
NUM-

COBALT
UNITS) 

155
50 
50
50

60
57 
37
57
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CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS-
DIS- SOLVED DIS 

SOLVED MAG- PO- SOLVED 
CAL- NE- TAS- BICAR- CAR- CHLD- FLUO- 

DIS- SILICA CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE RIDE
CHARGE (sioa) (CA> IMG) <NA> (K> (Hcoai (C03> (S04I (CD (F>

DATE TIME (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

STREAMS TRIBUTARY TO LAKE ERIE

04213420 ELTON CREEK AT THE FORKS (LAT 42 31 05 LONG 078 31 00) 

JUL 29 1030 34 4.8 35 6.5 3.9 1.0 114 0 20 6.5 .1

04213490 SOUTH BRANCH CATTARAUGUS CREEK NEAR OTTO (LAT 42 21 54 LONG 078 48 06) 

AUG 10 1025 5.0 1.9 41 6.2 9.6 2.2 130 0 22 17 .1

04214010 CLEAR CREEK NEAR IROOUOIS (LAT 42 32 34 LONG 079 00 30) 

JUL 28 1450 9.5 3.2 58 8.4 8.3 2.1 166 4 50 15 .1

04214030 MUDDY CREEK NEAR FARNHAM (LAT 42 36 54 LONG 079 04 54) 

JUL 28 1200 .00 4.0 53 7.8 23 2.1 148 0 44 36 .1

04214040 DELAWARE CREEK NEAR ANGOLA (LAT 42 37 46 LONG 079 03 15) 

JUL 28 1250 1.2 5.9 42 6.8 12 2.9 102 0 54 19 .1

04214060 BIG SISTER CREEK AT EVANS CENTER (LAT 42 39 24 LONG 079 02 09) 

JUL 28 1340 5.4 2.0 42 4.4 38 4.8 90 0 52 58 .2

04214230 SOUTH BRANCH EIGHTEENMILE CREEK AT EDEN VALLEY (LAT 42 40 34 LONG 078 52 26) 

JUL 28 1105 6.6 1.4 41 6.5 8.5 2.3 90 0 52 16 .1

04214260 SMOKE CREEK AT LACKAWANNA (LAT 42 49 21 LONG 078 48 10) 

JUL 27 1540 1.0 1.5 71 11 32 3.3 138 0 90 59 .2

04214410 HUNTER CREEK AT COLEGRAVE (LAT 42 44 11 LONG 078 32 55) 

JUL 28 0915 1.3 3.8 59 8.0 8.3 2.0 170 0 39 14 .1

04214980 LITTLE BUFFALO CREEK AT EAST LANCASTER (LAT 42 52 46 LONG 078 36 27) 

JUL 27 1350 3.0 2.0 51 8.4 10 2.6 157 0 44 19 .0

04215250 WEST BRANCH CAZENOVIA CREEK NEAR EAST AURORA (LAT 42 45 16 LONG 078 39 06) 

JUL 28 0645 .00 .6 42 6.8 12 1.8 112 0 52 18 .1

04215350 EAST BRANCH CAZENQVIA CREEK AT SOUTH WALES (LAT 42 42 12 LONG 078 34 50) 

JUL 28 0815 8.3 1.9 41 7.0 10 1.6 140 0 32 16 .1

STREAMS TRIBUTARY TO NIAGARA RIVER

04216400 TONAWANDA CREEK NEAR JOHNSONBURG (LAT 42 43 05 LONG 078 19 18) 

JUL 29 0845 8.2 3.2 46 8.9 4.2 1.0 142 0 26 8.0 .1

0421TTOO MURDER CREEK AT PEMBROKE (LAT 42 59 37 LONG 078 26 08) 

JUL 27 1210 2.9 10 84 11 15 2.0 256 0 37 33 .1

STREAMS TRIBUTARY TO LAKE ONTARIO

04220370 CRYDER CREEK AT PAYNESVILLE (LAT 42 00 29 LONG 077 50 30) 

AUG 11 2000 4.0 1.5 17 4.7 9.0 1.3 60 0 10 16 .1

04220390 MARSH CREEK AT MAPES (LAT 42 02 54 LONG 077 55 53) 

AUG 11 1050 .26 1.5 44 8.2 39 2.3 60 0 10 111 .1

04220410 FORD BROOK AT STANNARDS (LAT 42 04 03 LONG 077 55 43) 

AUG 11 1215 1.9 3.7 22 5.9 31 1.4 96 0 8.0 50 .1

04220430 CHENUNDA CREEK AT STANNARDS (LAT 42 05 06 LONG 077 54 36) 

AUG 11 1310 1.5 1.1 12 2.9 17 1.5 64 0 12 13 .2

AUG 10 1330 .23 4.5 17 3.4 31 1.1 56 0 13 49 .1

04220455 OUIG HOLLOW BROOK NEAR ANDOVER (LAT 42 08 45 LONG 077 45 25) 

AUG 12 1420 .09 3.6 14 3.6 13 1.5 70 0 13 7.0 .1

04220460 EAST VALLEY CREEK TRIBUTARY NEAR ANDOVER (LAT 42 11 22 LONG 077 46 02) 

AUG 10 1450 .01 3.5 10 2.2 3.7 1.4 36 0 10 2.6 .1

04220465 RAILROAD BROOK NEAR ALFRED (LAT 42 12 51 LONG 077 47 47) 

AUG 10 1520 .02 5.2 28 6.6 15 2.4 122 0 23 10 .0

04220480 ELM VALLEY CREEK NEAR ELM VALLEY (LAT 42 11 16 LONG 077 51 00) 

AUG 10 1600 .10 3.1 15 3.6 6.9 2.1 58 0 16 4.5 .1

AUG 11 1440 1.2 2.4 28 5.4 31 1.8 80 0 10 63 .1
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CHEMICAL ANALYSES! WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- BIS- SPE-
SOLVED SOLVED NON- CIFIC

ORGANIC SOLIDS SOLIDS CAR- CON- COLOR 
NITRO- (RESI- (SUM OF flARD- BONATE DUCT-V (PLAT- 
GEN NITRITE AMMONIA NITRATE DUE AT CONSTI- NESS HARD- ANCE TEMPER- INUM- 
(N) (N02I (NH4) (N03I 180»C) TUENTSI (CA.MG) NESS (MICRO- PH ATURE COBALT 

DATE (MG/L) (M6/L) (MG/U (MG/L) (MG/L) [MG/U (MG/LI (MG/L) MHOS) (UNITS) (PEG C) UNITS)

STREAMS TRIBUTARY TO LAKE ERIE CONTINUED

04213420 ELTON CREEK AT THE FORKS (LAT 42 31 05 LONG 078 31 00) 

JUL 20 .19 .02 .04 2.8 146 137 114 20 244 8.1 21.0 0

04213490 SOUTH BRANCH CATTARAUGUS CREEK NEAR OTTO (LAT 42 21 54 LONG 078 48 06) 

AUG 10   .05 .05 2.4 186 166 128 21 313 7.7 30.0 1

04214010 CLEAR CREEK NEAR IROOUOIS (LAT 42 32 34 LONG 079 00 30) 

JUL 28 .12 .02 .03 .00 239 231 179 40 414 8.4 26.0 o

04214030 MUDDY CREEK NEAR FARNHAM (LAT 42 36 54 LONG 079 04 54) 

JUL 28 .38 .03 .10 .60 261 244 164 43 449 8.0 24.0 21

04214040 DELAWARE CREEK NEAR ANGOLA (LAT 42 37 46 LONG 079 03 15) 

JUL 28 .40 .06 .11 4.6 217 198 133 50 355 8.1 23.0 7

04214060 BIG SISTER CREEK AT EVANS CENTER (LAT 42 39 24 LONG 079 02 09) 

JUL 28 .29 .03 .25 6.0 265 252 123 49 444 8.1 30.0 2

04214230 SOUTH BRANCH EIGHTEENMILE CREEK AT EDEN VALLEY (LAT 42 40 34 LONG 078 52 26) 

JUL 28 .17 .02 .06 3.2 173 175 128 54 314 7.9 25.0 0

04214260 SMOKE CREEK AT LACKAWANNA (LAT 42 49 21 LONG 078 48 10) 

JUL 27 .23 .04 .06 .40 384 337 222 109 600 7.9 26.5 0

04214410 HUNTER CREEK AT COLEGRAVE (LAT 42 44 11 LONG 078 32 55) 

JUL 28 .16 .01 .10 .10 223 218 180 40 401 8.2 23.0 5

04214980 LITTLE BUFFALO CREEK AT EAST LANCASTER (LAT 42 52 46 LONG 078 36 27) 

JUL 27 .41 .12 .07 .90 241 216 162 33 422 8.2 25.0 0

04215250 WEST BRANCH CAZENOVIA CREEK NEAR EAST AURORA '(LAT 42 45 16 LONG 078 39 06) 

JUL 28 .18 .05 .06 .20 194 189 133 41 340 7.7   3

04215350 EAST BRANCH CAZENOVIA CREEK AT SOUTH WALES (LAT 42 42 12 LONG 078 34 50) 

JUL 28 .32 .03 .08 1.2 202 180 131 16 339 8.1 21.0 4

STREAMS TRIBUTARY TO NIAGARA RIVER CONTINUED

04216400 TONAWANDA CREEK NEAR JOHNSONBURG (LAT 42 43 05 LONG 078 19 18) 

JUL 29 .09 .02 .06 1.3 200 169 152 35 376 8.2 20.0 3

04217700 MURDER CREEK AT PEMBROKE (LAT 42 59 37 LONG 078 26 081 

JUL 27 .46 .02 .24 1.0 347 320 254 44 547 8.2   41

STREAMS TRIBUTARY TO LAKE ONTARIO CONTINUED

04220370 CRYDER CREEK AT PAYNESVILLE (LAT 42 00 29 LONG 077 50 30) 

AUG 11 .15 .03 .03 .40 94 90 62 13 178 7.7 22.0 1

04220390 MARSH CREEK AT MAPES (LAT 42 02 54 LONG 077 55 53) 

AUG 11   .00 .07 2.9 330 249 144 94 565 7.5 19.0 3

04220410 FORD BROOK AT STANNARDS (LAT 42 04 03 LONG 077 55 43) 

AUG 11   .00 .06 .80 187 170 79 0 336 8.1 20.0 0

04220430 CHENUNDA CREEK AT STANNARDS (LAT 42 05 06 LONG 077 54 36) 

AUG 11   .01 .18 .00 90 91 42 0 175 8.7 25.5 3

04220450 DYKE CREEK NEAR WEST GREENWOOD (LAT 42 08 41 LONG 077 44 07) 

AUG 10   .01 .08 .00 155 147 56 10 286 7.4 19.0 2

04220455 QUIG HOLLOW BROOK NEAR ANDOVER (LAT 42 08 45 LONG 077 45 25) 

AUG 12   .02 .04 2.6 98 93 50 0 166 7.5 21.5 7

04220460 EAST VALLEY CREEK TRIBUTARY NEAR ANDOVER ILAT 42 11 22 LONG 077 46 02) 

AUG 10   .01 .12 .00 49 51 34 4 91 7.5 25.0 0

04220465 RAILROAD BROOK NEAR ALFRED (LAT 42 12 51 LONG 077 47 47) 

AUG 10   .02 .08 .00 145 150 97 0 277 7.9 18.0 2

04220480 ELM VALLEY CREEK NEAR ELM VALLEY (LAT 42 11 16 LONG 077 51 00) 

AUG 10   .01 .04 .40 99 80 52 5 153 7.3 19.5 0

04221200 BRIMMER BROOK NEAR WELLSVILLE ILAT 42 07 30 LONG 077 58 43) 

AUG 11   .01 .13 .00 201 181 92 26 371 7.6 24.0 2



DATE TIME

APR 10 1225

AUG 11 1700

AUG 11 1600

AUG 12 1015

AUG 12 1230

AUG 12 1130

AUG 12 1345

AUG 12 1535

AUG 17 1635

AUG 11 1730

AUG 11 1815

AUG 11 1615

AUG 11 1425

AUG 11 1315

AUG 11 1730

AUG 11 1740

AUG 12 1015

AUG 12 0910

AUG 12 0825

AUG 10 1655

AUG 10 1505

AUG 10 1400

AUG 11 1540
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CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

	DIS-

DIS- SOLVED
SOLVED MAG- PO-
CAL- NE- TAS- BICAR- CAR-

DIS- SILICA CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE
CHARGE (SI02) (CA) (MG) (NA) (K) (HC03) (C03) (S04)
(CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

STREAMS TRIBUTARY TO LAKE ONTARIO   CONTINUED

04221500 GENESEE RIVER AT SCIO ( LAT 42 09 50 LONG 077 58 501 

2890 '.6 8.0 2.1 2.8 1.1 16 0 14

04221510 VANDERMARK CREEK NEAR SCIO (LAT 42 10 02 LONG 077 57 31) 

.76 2.3 16 3.7 6.1 1.6 52 0 13

04221520 KNIGHT CREEK AT SCIO (LAT 42 10 15 LONG 077 59 17) 

3.9 2.7 29 5.7 62 2.1 100 0 11

04221560 PHILLIPS CREEK NEAR BELMONT (LAT 42 14 23 LONG 078 00 54) 

1.1 3.9 36 5.4 8.6 2.1 136 0 14

04221650 BLACK CREEK AT BENNETTS (LAT 42 19 19 LONG 077 56 32) 

.89 2.4 23 3.5 3.8 1.0 86 0

04221710 BAKER CREEK NEAR ANGELICA (LAT 42 18 31 LONG 078 02 38) 

.69 3.4 36 5.4 6.0 1.8 128 0

04221760 WHITE CREEK NEAR BELFAST (LAT 42 18 53 LONG 078 06 28) 

.61 2.4 28 6.3 3.8 2.2 108 0

04221810 WIGWAM CREEK AT BELFAST (LAT 42 20 04 LONG 078 05 54) 

.43 4.7 34 5.4 4.4 1.6 128 0

04221830 CRAWFORD CREEK AT ORAMEL (LAT 42 21 37 LONG 078 08 58) 

.31 4.5 39 7.0 5.1 1.7 144 0 

04222530 COLD CREEK AT HUME (LAT 42 28 23 LONG 078 08 121 

4.4 5.2 37 5.6 4.6 1.7 120 0

04222540 RUSH CREEK AT FILLMORE (LAT 42 27 54 LONG 078 05 47) 

.50 4.8 48 7.9 6.4 2.3 152 2 

04222680 TROUT BROOK AT PIKE CORNERS (LAT 42 34 17 LONG 078 10 19) 

4.3 4.4 51 7.2 3.2 .8 154 0

04223400 WOLF CREEK NEAR CASTILE (LAT 42 36 55 LONG 078 00 45)

CHLO 
RIDE 
(CD 
(MG/L)

DIS 
SOLVED
FLUO-
RIDE
(F) 

(MG/L)

9.0 3.8

4.5 .1

4.3 .1

4.8 .1

6.1 .1

8.0 .1

86 370 3900

04224700 SUGAR CREEK NEAR OSSIAN (LAT 42 30 52 LONG 077 48 12) 

.31 4.4 30 5.8 5.2 1.3 102 0 17 

04224800 STONY BROOK AT SOUTH DANSVILLE (LAT 42 28 14 LONG 077 39 10) 

.03 7.0 36 7.1 3.7 1.3 130 0 22

04225600 BRADNER CREEK AT WOODSVlLLE (LAT 42 34 49 LONG 077 44 20) 

1.4 4.2 39 8.6 "'.0 1.7 120 0 30

04227600 BEARDS CREEK AT CUYLERVILLE (LAT 42 46 36 LONG 077 51 38) 

3.5 4.1 74 15 41 3.1 172 0 58

04227650 JAYCOX CREEK NEAR GENESEO (LAT 42 50 06 LONG 077 48 44) 

  3.3 73 18 127 6.3 156 0 92 

04227900 CHRISTIE CREEK NEAR CANAWAUGUS (LAT 42 54 40 LONG 077 47 19) 

.58 4.4 82 29 88 3.9 146 0 90

04228520 WHITE CREEK AT CANAWAUGUS (LAT 42 55 53 LONG 077 46 51) 

2.4 8.6 86 22 16 1.8 266 0 67

04228550 DUGAN CREEK AT MAXWELL (LAT 42 58 25 LONG 077 46 22) 

1.3 6.6 275 25 25 1.5 118 0 63"<

04228855 MILL CREEK AT HONEOYE PARK (LAT 42 47 09 LONG 077 29 57) 

1.1 5.3 48 12 6.0 1.2 180 0 36

04229700 SPRING BROOK AT MORAN CORNER (LAT 42 57 36 LONG 077 37 11) 

.36 6.4   24 20 2.3 28<L 0 108 

04230050 HONEOYE CREEK TRIBUTARY NEAR RUSH (LAT 42 59 09 LONG 077 39 54) 

.84 11 285 45 18 2.4 270 0 680

04230310 WARNER CREEK AT ROCK GLEN (LAT 42 41 04 LONG 078 06 05) 

.36 5.3 44 6.3 4.7 1.4 118 0 33

3.5 .2

8.5 .2
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CHEMICAL ANALYSESi WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- DIS- SPE-
SOLVEI SOLVED NON- CIFIC

ORGANIC SOLIDS SOLIDS CAR- CON- COLOR 
NITRO- IRESI- ISUM OF HARD- BONATE DUCT- (PLAT- 
GEN NITRITE AMMONIA NITRATE DUE AT CONSTI- NESS HARD- ANCE TEMPER- INUM- 
<N) IN02) (NH4) (N03) 180»C) TUENTS)'' (CA.MG) NESS (MICRO- PH ATURE COBALT 

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) MHOS) (UNITS) (BEG C) UNITS)

STREAMS TRIBUTARY TO LAKE ONTARIO CONTINUED

APR 10 .13 .04 .22 3.-6 62 49 28 16 79 7.9 3.0 9 

04221510 VANDERMARK CREEK NEAR SCIO (LAT 42 10 02 LONG 077 57 31)

AUG 11

AUG 12

AUG 12

AUG 12

AUG 17

AUG 11

AUG 11 .31

AUG 11

04221520 KNIGHT CREEK AT SCIO (LAT 42 10 15 LONG 077 59 17)

04221560 PHILLIPS CREEK NEAR BELMONT (LAT 42 14 23 LONG 078 00 54)

04221650 BLACK CREEK AT BENNETTS (LAT 42 19 19 LONG 077 56 32)

.06 .20 .00 94 91 72 2 166 7.7

04221710 BAKER CREEK NEAR ANGELICA (LAT 42 18 31 LONG 078 02 38)

.00 .48 7.8 132 145 112 7 259 8.1

04221760 WHITE CREEK NEAR BELFAST (LAT 42 18 53 LONG 078 06 28)

04221810 WIGWAM CREEK AT BELFAST (LAT 42 20 04 LONG 078 05 54)

04221830 CRAWFORD CREEK AT ORAMEL (LAT 42 21 37 LONG 078 08 58)

04222530 COLD CREEK AT HUME (LAT 42 28 23 LONG 078 08 12)

04222540 RUSH CREEK AT FILLMORE (LAT 42 27 54 LONG 078 05 47)

.00 .05 .00 164 196 152 24 345 8.3

04223400 WOLF CREEK NEAR CASTILE (LAT 42 36 55 LONG 078 00 45)

04224700 SUGAR CREEK NEAR OSSIAN (LAT 42 30 52 LONG 077 48 12)

24.0

20.0

23.0

23.0

26.0

24.5

26.5

28.0

26.0

21.0

21.0

04224800 STONY BROOK AT SOUTH DANSVILLE (LAT 42 28 14 LONG 077 39 10) 

AUG 11 .08 .01 .18 .30 155 145 119 12 263 7.9 23.0

04225600 BRADNER CREEK AT WOODSVILLE (LAT 42 34 49 LONG 077 44 20) 

AUG 11 -- .02 .02 4.1 177 170 133 15 325 7.6 22.0

04227600 BEARDS CREEK AT CUYLERVILLE (LAT 42 46 36 LONG 077 51 38) 

AUG 11 .27 .02 .04 .20 433 346 246 105 693 6.9 23.0

04227650 JAYCOX CREEK NEAR GENESEO (LAT 42 50 06 LONG 077 48 44) 

AUG 11   .01 .14 1.0 662 648 256 128 1220 8.1

04227900 CHRISTIE CREEK NEAR CANAWAUGUS (LAT 42 54 40 LONG 077 47 19) 

AUG 12 .57 .29 .06 9.4 580 580 324 204 1200 7.5 21.0

04228520 WHITE CREEK AT CANAWAUGUS (LAT 42 55 53 LONG 077 46 51) 

AUG 12 .36 .04 .01 13 289 390 305 87 703 8.1 20.0

04228550 DUGAN CREEK AT MAXWELL (LAT 42 58 25 LONG 077 46 22) 

AUG 12 .35 .00 .08 .00 1400 1080 790 693 1570 8.0 21.0

04228855 MILL CREEK AT HONEOYE PARK ILAT 42 47 09 LONG 077 29 57)

AUG 10 .08 .01 .00 2.3 192 208 170 22 374 8.2 25.0 

04229700 SPRING BROOK AT MORAN CORNER (LAT 42 57 36 LONG 077 37 11)

04230050 HONEOYE CREEK TRIBUTARY NEAR RUSH (LAT 42 59 09 LONG 077 39 54) 

AUG 10 .25 .02 .06 .20 1170 1200 896 174 1520 8.0 19.0

04230310 WARNER CREEK AT ROCK GLEN (LAT 42 41 04 LONG 078 06 05] 

AUG 11   .02 .02 4.8 181 170 136 40 302 7.8 22.0
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CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

	DIS-
DIS- SOLVED DIS 
SOLVED MAG- PO- SOLVED 
CAL- NE- TAS- BICAR- CAR- CHLO- FLUO-

DIS- SILICA CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE RIDE
CHARGE (SI02) (CA) IMG) (NA) (K) (HC03) (C03) (S04) (CD (F)

DATE TIME (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

STREAMS TRIBUTARY TO LAKE ONTARIO CONTINUED 

042303&0 STONY CREEK AT WARSAW (LAT 42 44 00 LONG 078 08 16)

0*230380 OATKA CREEK AT WARSAW (LAT 42 44 39 LONG 078 08 16) 

APR 02 1420 1040 3.4 27 3.4 6.0 2.9 65 0 21 12 .0

AUG 11 1645 .39 5.3 88 17 14 2.6 258 0 63

04230490 SPRING CREEK AT MUMFORD (LAT 42 59 14 LONG 077 51 44) 

AUG 11 2000 21 5.0 149 18 20 2.4 78 0 315

04230800 SPRING CREEK AT PUMPKIN HILL (LAT 42 05 37 LONG 078 04 00) 

AUG 11 1635 3.5 6.4 325 31 14 2.0 156 0 795

04231050 HOTEL CREEK NEAR CHURCHVILLE (LAT 43 05 08 LONG 077 51 44) 

AUG 11 1755 .81 5.1 380 35 11 3.2 62 0 960

04231100 MILL CREEK NEAR WEST CHILI (LAT 43 04 31 LONG 077 46 56)

AUG 11 1B55 3.3 5.2 440 25 29 2.6 62 0 140

04232042 IRONDOQUOIT CREEK AT BUSHNELL BASIN (LAT 43 04 09 LONG 077 29 22)

JUL 29 1230 20 9.0 140 30 24 2.0 158 0 384

JUL 28 1435 1.8 3.8 90 17 45 5.0 288 0

04232395 GLEN CR"~EK AT WATKINS GLEN (LAT 42 22 34 LONG 076 52 09) 

JUL 29 1530 1.4 3.0 41 7.4 22 2.0 118 4

04232406 HECTOR FALLS CREEK AT BURDETT ILAT 42 25 21 LONG 076 49 58)

04232416 BIG STREAM AT DUNDEE (LAT 42 31 05 LONG 076 58 30) 

JUL 30 1500 .75 6.0 53 12 11 2.6 176 0

AUG 17 0950 .07 3.5 52 8.7 11 1.9 160 0 42 17 .2

04232430 MILL CREEK AT LODI STATION (LAT 42 36 44 LONG 076 50 56) 

JUL 29 1430 .22 6.0 45 8.4 12 2.1 148 0 38 20 .0

04232448 KEUKA INLET AT PLEASANT VALLEY (LAT 42 23 41 LONG 077 15 31) 

JUL 30. 1330 4.7 7.5 65 14 6.4 1.0 210 1 44 18 .0

JUL 30 1145 2.3 6.5 60 13 8.0 1.3 210 0 32 16 .1

04232493 REEDER CREEK NEAR MACDOUGALL (LAT 42 47 23 LONG 076 54 36) 

JUL 30 1000 .26 4.3 82 13 70 4.0 204 0 75 142 .2

04232497 WILSON CREEK NEAR GENEVA (LAT 42 48 43 LONG 076 58 38) 

JUL 30 1045 .05 5.0 101 20 9.8 2.6 280 0 72 35 .1

04232700 SILVER CREEK NEAR WATERLOO (LAT 42 52 46 LONG 076 50 26) 

JUL 29 1200 .05 4.0 45 17 9.1 3.7 123 5 72 21 .2

04233310 SIXMILE CREEK ABOVE ITHACA (LAT 42 24 33 LONG 076 27 14) 

JUL 28 1340 11 2.4 51 6.3 5.9 1.1 150 0 15 10 .1

04233633 FALL CREEK AT MCLEAN (LAT 42 33 04 LONG 076 17 33) 

AUG 17 1615 7.2 4.2 41 6.9 4.1 1.0 143 0 16 8.8 .2

04233676 VIRGIL CREEK AT DRYDEN (LAT 42 29 18 LONG 076 18 08) 

JUL 28 1200 6.0 4.1 41 7.4 4.1 1.0 120 0 18 10 .1

04234028 TAUGHANNOCK CREEK AT HALSEYVILLE (LAT 42 31 47 LONG 076 38 14) 

JUL 28 1510 3.0 4.7 44 7.1 5.7 1.4 138 0 23 12 .3

04234032 TRUMANSBURG CREEK AT TRUMANSBURG (LAT 42 32 31 LONG 076 38 52) 

JUL 28 1615 .40 10 59 12 66 7.5 182 0 63 75 .0

JUL 29 1320 .02 4.3 48 12 7.7 2.4 134 0 50 17 .2
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CHEMICAL ANALYSES. WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- BIS- SPE-
SOLVED SOLVED NON- CIFIC

ORGANIC SOLIDS SOLIDS CAR- CON- COLOR 
NITRO- (RESI- (SUM OF HARD- BONATE DUCT- (PLAT- 
GEN NITRITE AMMONIA NITRATE DUE AT CONSTI- NESS HARD- ANCE TEMPER- INUM- 
(N) (N02) (NH4) (N03) 180°C) TUENTS) (CA.MG) NESS (MICRO- PH ATURE COBALT 

DATE (MG/L) (MS/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) MHOS) (UNITS) (DEG C) UNITS)

STREAMS TRIBUTARY TO LAKE ONTARIO CONTINUED 

0*230360 STONY CREEK AT WARSAW (LAT 42 44 00 LONG 078 08 16)

AUG 11   .02 .13 .90 192 192 142 32 352 8.0 26.0 1 

04230380 OATKA CREEK AT WARSAW (LAT 42 44 39 LONG 078 08 16)

APR 02 .92 .14 .55 5.8 116 115 82 28 205 7.8   12

AUG 11 .14 .04 .06 11 358 372 290 78 659 8.1 22.0

04230490 SPRING CREEK AT MUMFORD (LAT 42 59 14 LONG 077 51 44) 

AUG 11 .21 .06 .06 4.2 649 596 446 382 1067 8.1 14.0

04230800 SPRING CREEK AT PUMPKIN HILL (LAT 42 05 37 LONG 078 04 00) 

AUG 11   .04 .06 3.6 1410   939 811 1740 8.0 25.0

04231050 HOTEL CREEK NEAR CHURCHVILLE (LAT 43 05 08 LONG 077 51 44) 

AUG 11 .21 .04 .04 8.7 1530 1480 1090 1040 1930 8.0 20.5

04231100 MILL CREEK NEAR WEST CHILI (LAT 43 04 31 LONG 077 46 561 

AUG 11 .25 .03 .09 3.1 1600 742 1200 1150 1970 8.0 25.0

04232042 IRONDOOUOIT CREEK AT BUSHNELL BASIN (LAT 43 04 09 LONG 077 29 221 

JUL 29 .27 .20 .18 5.1 892 714 473 344 1180 8.0 21.5

04232060 SALMON CREEK AT PULTNEYVILLE (LAT 43 16 43 LONG 077 11 05) 

JUL 28 .72 .03 .13 7.8 492 446 295 58 813 8.1 23.5

04232395 GLEN CREEK AT WATKINS GLEN (LAT 42 22 34 LONG 076 52 09) 

JUL 29 .14 .02 .08 .40 227 205 133 36 385 8.3

04232406 HECTOR FALLS CREEK AT BURDETT (LAT 42 25 21 LONG 076 49 58) 

JUL 29 .05 .02 .08 .20 170 157 129 6 295 8.0 25.0

04232416 BIG STREAM AT DUNDEE (LAT 42 31 05 LONG 076 58 30) 

JUL 30 .30 .10 .12 5.4 254 244 182 38 432 8.2 27.0

04232430 MILL CREEK AT LODI STATION (LAT 42 36 44 LONG 076 50 56) 

JUL 29 .25 .04 .09 .20 220 205 147 25 376 8.2

04232448 KEUKA INLET AT PLEASANT VALLEY (LAT 42 23 41 LONG 077 15 31) 

JUL 30 .17 .12 .18 5.2 229 226 220 46 466 8.4 18.0

04232460 SUGAR CREEK AT GUYANOGA (LAT 42 37 23 LONG 077 09 30) 

JUL 30 .11 .06 .05 .30 256 240 203 31 436 8.2 20.0

04232493 REEDER CREEK NEAR MACDOUGALL (LAT 42 47 23 LONG 076 54 36) 

JUL 30 .22 .02 .26 1.0 534 492 258 91 894 8.1 21.5

04232497 WILSON CREEK NEAR GENEVA (LAT 42 48 43 LONG 076 58 38) 

JUL 30   .02 .15 1.1 450 385 334 54 720 8.2 24.0

04232700 SILVER CREEK NEAR WATERLOO (LAT 42 52 46 LONG 076 50 26) 

JUL 29   .02 .12 2.8 290 240 182 81 478 8.4 26.0

04233310 SIXMILE CREEK ABOVE ITHACA (LAT 42 24 33 LONG 076 27 14) 

JUL 28 .12 .01 .08 .60 159 167 153 30 280 8.1 24.0

04233676 VIRGIL CREEK AT DRYDEN (LAT 42 29 18 LONG 076 18 08) 

JUL 28 .16 .02 .06 4.4 175 149 132 34 315 8.2

04234028 TAUGHANNOCK CREEK AT HALSEYVILLE (LAT 42 31 47 LONG 076 38 14) 

JUL 28 .12 .12 .08 .20 182 167 139 26 304 8.0 28.0

04234032 TRUMANSBURG CREEK AT TRUMANSBURG (LAT 42 32 31 LONG 076 38 52) 

JUL 28 .42 .70 .34 31 447 415 197 48 732 8.0 25.5

04234038 SHELDRAKE CREEK AT SHELDRAKE (LAT 42 39 54 LONG 076 42 06) 

JUL 29 .33 .27 .04 4.0 288 212 170 60 366 8.0
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CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

	DIS-
DIS- SOLVED DIS 

SOLVED MAG- PO- SOLVED 
CAL- NE- TAS- BICAR- CAR- CHLO- FLUO-

DIS- SILICA CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE RIDE
CHARGE (SI02) (CA) (MG) (NA) (K) (HC03) (COS) (S04I (CD (F)

DATE TIME (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

STREAMS TRIBUTARY TO LAKE ONTARIO CONTINUED

04234058 YAWGER CREEK NEAR UNION SPRINGS (LAT 42 52 44 LONG 076 41 02) 

JUL 29 1025 .34 6.7 275 35 5.5 1.9 63 0 750 12 .3

JUL 29 1140 7.0 3.7 124 27 24 3.0 278 0 180 45 .3

04234300 FAIRVILLE CREEK AT FAIRVILLE STATION (LAT 43 05 59 LONG 077 03 49) 

JUL 27 1525 4.3 8.5 87 19 13 2.3 210 15 93 26 .2

04234400 WEST RIVER NEAR MIDDLESEX (LAT 42 41 06 LONG 077 17 19) 

AUG 10 1845 .00 4.6 54 15 63 14 350 0 15 34 .2

04234450 NAPLES CREEK AT NAPLES (LAT 42 37 04 LONG 077 23 45) 

AUG 10 1735 3.4 5.4 55 13 7.3 1.1 194 2 24 12 .1

04235020 PADELFORD BROOK AT SHORTSVILLE (LAT 42 57 33 LONG 077 13 39) 

JUL 28 1240 .39 5.1 39 20 18 2.5 151 1 53 39 .1

04235030 BLACK BROOK AT MANCHESTER (LAT 42 58 42 LONG 077 13 32) 

JUL 28 1315 .48 12 256 32 56 2.9 426 0 300 120 .2

JUL 28 1150 .25 10 107 20 8.8 2.2 262 0 120 19 .2

04235253 CANANDAIGUA OUTLET TRIBUTARY NO. 2 AT OAKS CORNERS (LAT 42 55 59 LONG 076 59 52) 

JUL 27 1615 .36 6.9 82 22 10 2.7 218 0 108 26 .1

04235260 DUBLIN BROOK AT DUBLIN CLAT 42 58 58 LONG 076 54 52) 

JUL 27 1440 .25 4.4 422 38 60 4.6 200 0 1140 114 .6

04235276 BLACK BROOK AT TYRE (LAT 42 59 30 LONG 076 48 131 

JUL 27 1330 1.1 2.8 250 32 17 3.6 72 0 750 42 .3

04235281 CRANE BROOK AT MONTEZUMA (LAT 43 01 17 LONG 076 41 20) 

JUL 27 1145 3.3 2.2 125 28 242 4.8 240 0 240 380 .5

04235293 SPRING LAKE OUTLET AT SPRING LAKE (LAT 43 07 36 LONG 076 41 10) 

JUL 27 1215 .40 8.4 65 14 15 1.4 222 0 23 35 .1

04239000 ONONDAGA CREEK AT DORWIN AVENUE SYRACUSE (LAT 42 59 00 LONG 076 09 04) 

APR 14 1705 247 3.3 57 14 33 1.3 216 2 62 48 .2

04240100 HARBOR BROOK AT SYRACUSE (LAT 43 02 08 LONG 076 11 17) 

APR 03 1525 55 4.0 112 20 35 2.3 221 0 160 65 .2

04241200 WEST BRANCH FISH CREEK NEAR BLOSSVALE (LAT 43 16 26 LONG 075 38 58) 

OCT 02 1000 86 3.1 18 5.6 2.8 .5 74 0 9.0 3.6

04242500 EAST BRANCH FISH CREEK AT TABERG CLAT 43 18 06 LONG 075 37 09) 

OCT 02 1045 278 3.0 15 3.7 1.7 .2 59 0 9.1 1.2

04242800 WOOD CREEK NEAR NEW LONDON (LAT 43 13 18 LONG 075 35 38) 

OCT 02 1145 43 2.5 32 5.0 69 1.0 106 0 8.1 12

04243700 CANASERAGA CREEK NEAR LAKEPORT (LAT 43 05 53 LONG 075 51 04) 

OCT 01 0900 11 4.4 216 35 14 2.7 216 0 485 30

04243800 COWASELON CREEK AT ONIONTOWN ILAT 43 07 02 LONG 075 49 51) 

OCT 01 0800 12 4.7 245 37 55 3.2 240 0 513 94

04245000 LIMESTONE CREEK AT FAYETTEVILLE (LAT 43 01 49 LONG 076 00 49)

APR 15 1425 320 3.1 65 8.4 7.6 1.0 150 0 67 15 .2 

04245200 BUTTERNUT CREEK NEAR JAMESVILLE (LAT 42 56 02 LONG 076 03 44)

APR 03 1315 468 3.6 43 6.7 3.8 1.1 134 0 30 6.8 .3 
15 1155 139 2.5 51 7.7 3.1 .8 158 3 21 7.0 .0

04245840 SCRIBA CREEK NEAR CONSTANTIA (LAT 43 15 35 LONG 076 00 11) 

OCT 02 0845 9.4 6.4 13 3.8 2.3 .4 51 0 6.2 2.8

04245934 ONEIDA LAKE USGS STATION NO. 12 (LAT 43 11 40 LONG 075 51 10) 

OCT 01 1130   1.5 41 7.3 4.8 .9 106 0 48 8.3

04246000 ONEIDA LAKE AT BREWERTON (LAT 43 14 24 LONG 076 08 30) 

OCT 01 1630 -- .3 42 7.4 4.8 .9 105 0 49 8.5  

04246500 ONEIDA RIVER AT CAUGHDENOY (LAT 43 14 49 LONG 076 10 12) 

APR 16 1210 6300 2.7 41 7.0 4.9 .9 O6 0 47 8.7 .1
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CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

BIS- BIS- SPE-
SOLVED SOLVED NON- CIFIC

ORGANIC SOLIBS SOLIDS CAR- CON- COLOR 
NITRO- (RESI- (SUM OF HARD- BONATE DUCT- (PLAT- 
GEN NITRITE AMMONIA NITRATE DUE AT CONSTI- NESS HARD- ANCE TEMPER- INUM- 
(N) (N02) (NH4) (N03I 180°C) TUENTS) (CA.MGI NESS (MICRO- PH ATURE COBALT 

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/LI MHOS) (UNITS) (DEG C) UNITSI

STREAMS TRIBUTARY TO LAKE ONTARIO CONTINUED

04234058 YAWGER CREEK NEAR UNION SPRINGS (LAT 42 52 44 LONG 076 41 02) 

JUL 29   .12 .08 .20 1330 1120 831 775 1440 7.6   0

04234250 GANARGUA CREEK AT MACEDON (LAT 43 03 25 LONG 077 19 04)

JUL 29 .10 .05 .11 2.3 602 546 421 193 893 8.1 26.0 13 

04234300 FAIRVILLE CREEK AT FAIRVILLE STATION (LAT 43 05 59 LONG 077 03 49)

04234400 WEST RIVER NEAR MIDDLESEX (LAT 42 41 06 LONG 077 17 19) 

AUG 10 .50 .02 .10 .80 378 373 196 0 647 8.2 23.0

04234450 NAPLES CREEK AT NAPLES (LAT 42 37 04 LONG 077 23 45) 

AUG 10 .69 .02 .02 2.3 164 216 190 32 396 8.3 19.5

04235020 PADELFORD BROOK AT SHORTSVILLE (LAT 42 57 33 LONG 077 13 39) 

JUL 28 .23 .04 .21 2.9 267 254 180 56 617 8.5

04235030 BLACK BROOK AT MANCHESTER (LAT 42 58 42 LONG 077 13 32) 

JUL 28 .56 .02 .21 .70 1080 990 771 423 1420 8.2 26.0

04235040 ROCKY RUN AT CLIFTON SPRINGS (LAT 42 57 48 LONG 077 09 12) 

JUL 28 .20 .02 .04 2.4 345 419 349 134 713 8.1 21.5

04235253 CANANDAIGUA OUTLET TRIBUTARY NO. 2 AT OAKS CORNERS (LAT 42 55 59 LONG 076 59 52) 

JUL 27 1.6 .12 .08 13 440 380 295 116 694 8.1 18.5

04235260 BUBLIN BROOK AT DUBLIN ILAT 42 58 58 LONG 076 54 52) 

JUL 27 .41 .18 .09 2.6 2000 1880 1210 1050 2240 8.2 25.0

04235276 BLACK BROOK AT TYRE ILAT 42 59 30 LONG 076 48 131 

JUL 27 .66 .20 .19 1.2 1210 -- 756 697 1590 8.2 27.0

04235281 CRANE BROOK AT MONTEZUMA (LAT 43 01 17 LONG 076 41 201 

JUL 27 .57 .02 .05 2.1 1210 1140 427 231 2000 7.9 24.0

04235293 SPRING LAKE OUTLET AT SPRING LAKE (LAT 43 07 36 LONG 076 41 10) 

JUL 27 .55 .03 .26 1.8 304 274 220 38 478 8.0 23.0

04239000 ONONDAGA CREEK AT DORWIN AVENUE, SYRACUSE (LAT 42 59 00 LONG 076 09 04) 

APR 14 .12 .02 .00 4.7 355 332 200 19 606 8.4 10.0

04240100 HARBOR BROOK AT SYRACUSE (LAT 43 02 08 LONG 076 11 171 

APR 03 .50 .09 .26 6.3 544 515 362 181 851 8.1 6.0

04241200 WEST BRANCH FISH CREEK NEAR BLOSSVALE (LAT 43 16 26 LONG 075 38 58) 

OCT 02 .44 .04 .31 1.4   81 68 8 154 8.0 12.0

04242500 EAST BRANCH FISH CREEK AT TABERG (LAT 43 18 06 LONG 075 37 09) 

OCT 02 .47 .02 .02 .80   64 52 4 116 7.8 12.0

04242800 WOOB CREEK NEAR NEW LONDON (LAT 43 13 18 LONG 075 35 38) 

OCT 02 .15 .04 .10 3.1   123 100 14 241 8.0 14.0

04243700 CANASERAGA CREEK NEAR LAKEPORT (LAT 43 05 53 LONG 075 51 04) 

OCT 01 .33 .04 .24 5.3   899 684 506 1210 8.2 13.5

04243800 COWASELON CREEK AT ONIONTOWN (LAT 43 07 02 LONG 075 49 51) 

OCT 01 .25 .35 .73 3.1   1080 764 567 1480 8.2 11.0

04245000 LIMESTONE CREEK AT FAYETTEVILLE (LAT 43 01 49 LONG 076 00 49)

APR 15 .20 .08 .02 4.3 258 246 197 74 399 8.2 9.0 

04245200 BUTTERNUT CREEK NEAR JAMESVILLE (LAT 42 56 02 LONG 076 03 44)

APR 03 .26 .09 .27 5.0 173 167 135 24 276 8.2 6.0 
15 .23 .02 .00 3.9 179 178 159 24 300 8.4 8.0

04245840 SCRIBA CREEK NEAR CONSTANTIA ILAT 43 15 35 LONG 076 00 11) 

OCT 02 .34 .02 .02 .40   61 48 6 112 7.1 13.0

04245934 ONEIDA LAKE USGS STATION NO. 12 (LAT 43 11 40 LONG 075 51 10) 

OCT 01 .11 .04 .08 .30   164 133 46 294 8.2 17.0

04246000 ONEIDA LAKE AT BREWERTON (LAT 43 14 24 LONG 076 08 30) 

OCT 01 .11 .02 .02 .10   165 136 50 290 8.2 16.0

04246500 ONEIDA RIVER AT CAUGHDENOY (LAT 43 14 49 LONG 076 10 12) 

APR 16 .83 .04 .11 .10 162 160 131 52 280 8.1 5.5
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CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ms-
DIS- SOLVED DIS 

SOLVED MAG- PO- SOLVED 
CAL- NE- TAS- BICAR- CAR- CHLO- FLUO-

DIS- SILICA CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE RIDE
CHARGE (SI02) (CA) (MG) (NA) (K) (HC03) (C03) <S04) (CD IF)

BATE TIME (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

STREAMS TRIBUTARY TO LAKE ONTARIO CONTINUED

04246601 ONEIDA RIVER BELOW DAM AT CAUGHDENOY (LAT 43 16 14 LONG 076 12 22) 

OCT 01 1700 138 .2 40 7.3 4.8 .9 104 0 47 8.6

04253500 MIDDLE BRANCH MOOSE RIVER AT OLD FORGE (LAT 43 42 50 LONG 074 58 10) 

APR 17 0845 9.3 3.9 5.3 1.0 2.7 .5 11 0 10 2.5 .1

APR 16 1455 2480 4.7 3.4 .6 .7 .3 20 9.5 .6 .0

04256000 INDEPENDENCE RIVER AT DONNATTSBURG (LAT 43 44 50 LONG 075 20 05) 

APR 17 1100 1130 4.3 2.8 .5 .7 .3 20 8.7 .7 .1

04257955 BEAVER RIVER NEAR CROGHAN ILAT 43 55 40 LONG 075 22 10) 

APR 27 0940 1110 5.4 3.0 .5 .7 .4 40 8.4 .6 .1

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER

04262500 WEST BRANCH OSWEGATCHIE RIVER NEAR HARRISVILLE (LAT 44 11 10 LONG 075 19 55) 

APR 22 1000 1600 4.4 4.2 .7 .6 .4 60 9.5 .7 .1

04267500 RAQUETTE RIVER AT SOUTH COLTON (LAT 44 30 42 LONG 074 53 00) 

APR 14 1015 3350 6.6 6.0 .9 1.5 .4 10 0 11 1.4 .1

04268900 TROUT BROOK AT STOCKHOLM CENTER ILAT 44 46 16 LONG 074 48 47) 

FEB 04 1415   5.8 20 6.7 2.0 1.2 73 0 16 1.4 .2

04269000 ST. REGIS RIVER AT BRASHER CENTER (LAT 44 51 49 LONG 074 46 45) 

APR 15 1140 3150 5.3 7.0 1.9 1.1 .3 15 0 12 .8 .0

04269050 ALLEN BROOK NEAR BRASHER FALLS (LAT 44 48 07 LONG 074 43 40) 

FEB 04 1230   5.4 21 6.8 4.0 1.8 65 0 24 5.0 .1

04270000 SALMON RIVER AT CHASM FALLS (LAT 44 45 22 LONG 074 13 09) 

APR 06 1420 227 9.4 10 2.6 1.6 .4 30 0 9.2 .9 .1

APR 15 0915 448 5.0 10 2.7 1.3 .6 27 0 13 1.4

APR 06 1115 180 4.7 14 3.5 2.4 .7 44 0 11 2.5

04278300 NORTHWEST BAY BROOK NEAR BOLTON LANDING (LAT 43 39 48 LONG 073 36 14)

APR 20 1322 90 4.2 8.0 1.2 .7 .1 16 0 13 .7
AUG 20 1200 .54 5.7 17 2.9 1.2 .3 50 0 12 1.0

APR 20 1150 608 .6 12 2.2 1.8 .3 32 0 14 2.5 
AUG 20 0955 41 1.5 12 2.1 1.9 .2 30 0 12 3.3
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BIS- DIS- SPE-
SOLVED SOLVED NON- CIFIC

ORGANIC SOLIDS SOLIDS CAR- CON- COLOR 
NITRO- (RES I- (SUM OF HARD- BONATE DUCT- (PLAT- 
GEN NITRITE AMMONIA NITRATE DUE AT CONSTI- NESS HARD- ANCE TEMPER- INUM- 
(N) (N02) (NH4) (N03) 180°C) TUENTS) (CA.MG) NESS (MICRO- PH ATURE COBALT 

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) MHOS) (UNITS) (DE6 C) UNITS)

STREAMS TRIBUTARY TO LAKE ONTARIO CONTINUED

04246601 ONEIDA RIVER BELOW DAM, AT CAUGHIENOY (LAT 43 16 14 LONG 076 12 22)

OCT 01 .34 .02 .08 2.3   163 130 45 290 8.2 17.5

04253500 MIDDLE BRANCH MOOSE RIVER AT OLD FORGE (LAT 43 42 50 LONG 074 58 10)

APR 17 .08 .02 .08 2.8 38 34 17 8 48 7.0 9.0 12

04254500 MOOSE RIVER AT MCKEEVER (LAT 43 36 40 LONG 075 06 35)

APR 16 1.2 .01 .03 3.2 30 24 11 10 31 5.7 3.5 11

APR 17 .16 .01 .06 4.0 28 22 9 8 32 4.9 6.0 26

04257955 BEAVER RIVER NEAR CROGHAN (LAT 43 55 40 LONG 075 22 101 

APR 27 .02 .02 .15 3.1 34 ,24 10 6 31 6.0 7.0 16

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER CONTINUED

04262500 WEST BRANCH OSWEGATCHIE RIVER NEAR HARRISVILLE (LAT 44 11 10 LONG 075 19 55) 

APR 22 .16 .01 .08 3.2 36 27 14 8 37 6.5 4.5 23

04267500 RAQUETTE RIVER AT SOUTH COLTON (LAT 44 30 42 LONG 074 53 001 

APR 14 .13 .02 .22 1.4 36 34 18 10 42 6.6 2.0 29

04268900 TROUT BROOK AT STOCKHOLM CENTER (LAT 44 46 16 LONG 074 48 47) 

FEB 04     .11 2.4 99 92 78 18 163 7.5   34

04269000 ST. REGIS RIVER AT BRASHER CENTER (LAT 44 51 49 LONG 074 46 45) 

APR 15 .26 .02 .14 1.7 44 38 26 14 51 7.0 4.0 41

04269050 ALLEN BROOK NEAR BRASHER FALLS (LAT 44 48 07 LONG 074 43 40) 

FEB 04     .19 2.5 118 103 80 28 179 7.1   39

04270000 SALMON RIVER AT CHASM FALLS (LAT 44 45 22 LONG 074 13 09) 

APR 06 .16 .04 .10 1.4 56 51 36 11 74 7.6 1.0 21

04270200 LITTLE SALMON RIVER AT BOMBAY (LAT 44 56 24 LONG 074 33 24) 

APR 15 .19 .01 .10 .10 51 47 36 14 73 7.3 3.0 26

04270510 CHATEAUGAY RIVER BELOW CHATEAUGAY (LAT 44 57 49 LONG 074 07 53)

APR 06 .34 .03 .09 .70 67 62 50 14 109 7.8 2.5 9 

04278300 NORTHWEST BAY BROOK NEAR BOLTON LANDING (LAT 43 39 48 LONG 073 36 14)

APR 20 .00 .01 .00 .20 42 36 25 12 55 7.3 4.0 10 
AUG 20   .00 .11 1.0 75 65 54 14 117 7.4 17.0 5



AUG 03 1400

AUG 02 1100

AUG 04 1200

AUG 05 1330

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NEW YORK 

SPECTROGRAPHIC ANALYSES, MICROGRAMS PER LITRE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

BIS- DIS- BIS- BIS- DIS 
SOLVED DIS- SOLVES DIS- BIS- SOLVEB SOLVES BIS- DIS- SOLVED 
ALUM- SOLVEB BERYL- SOLVED SOLVEB CAB- CHRO- SOLVED SOLVED GER- 
INUM BARIUM LIUM BISMUTH BORON MIUM MIUM COBALT COPPER MANIUM 
(AL) (BA) (BE) 1BI) (B) (CD) (CR) (CO) (CU) (GE) 

TIME (UG/L) (UG/L) (UG/L) (JG/L) (UG/L) (UG/L) IUG/L) (UG/L) (UG/L) (UG/L)

STREAMS TRIBUTARY TO LAKE ONTARIO

04220252 WEST CREEK AT HILTON (LAT 43 18 30 LONG 077 46 301 

35 57 <2 <4 53 <60 <6 <6 2 <6

04220371 GENESEE RIVER AT SHONGO (LAT 42 00 54 LONG 077 53 38)

17 45 0 <2 14 <20 <2 <2 1 <2 

04235060 CANANDAIGUA OUTLET AT PHELPS (LAT 42 57 51 LONG 077 03 28) 

3 41 <2 <6 74 <95 <10 <10 1 <10

04235505 OWASCO OUTLET BELOW AUBURN (LAT 42 58 02 LONG 076 35 58)

8 46 <1 <3 60 <50 <5 '5 3 <5 

04236970 SKANEATELES CREEK AT ELBRIBGE (LAT 43 02 02 LONG 076 27 09) 

15 40 <2 '5 40 <80 <8 <8 9 '8 

04237020 SENECA RIVER (BARGE CANAL) NEAR JORBAN (LAT 43 06 02 LONG 076 29 57) 

1200 12 50 <2 <6 38 <100 <10 <10 «2 <10

04241200 WEST BRANCH FISH CREEK NEAR BLOSSVALE (LAT 43 16 26 LONG 075 38 58)

1000 30 12 0 <2 15 <15 <2 <2 0 <2 

04242500 EAST BRANCH FISH CREEK AT TABERG (LAT 43 18 06 LONG 075 37 09)

DIS 
SOLVED 
IRON 
(FE) 

(UG/L)

30 <20

OCT 02 1145

OCT 01 0800

OCT 01 1450

OCT 02 0845

OCT 01 1130

OCT 01 1630

OCT 01 1700

AUG 06 1122

04242800 WOOD CREEK NEAR NEW LONDON (LAT 43 13 18 LONG 075 35 38) 

20 60 0 <3 23 <30 <3 <3 16

04243800 COWASELON CREEK AT ONIONTOWN (LAT 43 07 02 LONG 075 49 51) 

95 55 <5 22 140 <220 <25 <10 1 

04245500 CHITTENANGO CREEK AT BRIBGEPORT (LAT 43 09 18 LONG 075 58 18) 

20 55 <3 <11 90 <110 <11 <5 2

04245840 SCRIBA CREEK NEAR CONSTANTIA (LAT 43 15 35 LONG 076 00 11) 

20 35 0 <2 20 <15 <2 <2 1 

04245930 ONEIDA LAKE USGS STATION NO. 12 (LAT 43 11 40 LONG 075 51 10) 

13 30 0 <4 40 <40 <4 <4 2

02426000 ONEIDA LAKE AT BREWERTON (LAT 43 14 24 LONG 076 08 30) 

12 25 0 <4 30 <36 <4 <2 6 

04246601 ONEIDA RIVER BELOW DAM AT CAUGHBENOY (LAT 43 16 14 LONG 076 12 22) 

16 27 0 <4 32 < 35 <4 <4 2 

04249062 LITTLE SALMON RIVER BELOW TEXAS (LAT 43 30 45 LONG 076 14 53) 

21 53 0 <2 19 <25 <3 <3 2



&9Z ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NEW YORK

SPECTROGRAPHIC ANALYSES, HICROGRAHS PER LITRE, HATER YEAR OCTOBER I960 70 SEPTEMBER 19 7i-

DIS- DIS- DIS- DIS- BIS- DIS-
BIS- DIS- SOLVED SOLVED DIS- SOLVED DIS- SOLVED DIS- SOLVED SOLVED DIS

SOLVED SOLVED MAN- HOLY- SOLVED RUBI- SOLVED STRON- SOLVED TI- VANA- SOLVED
LEAD LITHIUM GANESE BDENUM NICKEL DIUM SILVER TIUH TIN TANIUM DIUM ZINC
(PB) (LI) (MN) (HOI (Nil (RB) (AG) (SRI (SN) (TI) (V) (ZN)

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/LI (UG/L) IUG/L) (UG/L) (UG/L) !UG/LI [UG/L)

STREAMS TRIBUTARY TO LAKE ONTARIO CONTINUEI

04220252 WEST CREEK AT HILTON (LAT 43 18 30 LONG 0~7 46 301 

JUG 03 <3 5 13 1 <6 2 0 400 <(, <r3 3.3 '?'9

04220371 GENEJEE RIVER AT SHONGO HAT 4? 0' 54 LONG "77 53 381 

AUG 02 <1 1 26 0 <20 1 ? 4? <2   !   ».

04235060 CANANDA'c.UA OUTLE T AT PHELPS d.',T t? 57 51 i_ONb ,77 03 ?6' 

AUG 04 <4 7 21 *2 <10 <3 <i 1300 <10 <4 <4.:> -380

04235505 OWASCO OUTLET BELOW AUBURN ILAT 42 58 02 LCNG 076 3 C 58) 

AUG 04 <2 2 10 <1 <5 <2 1 140 <5 -? '2.0 "TO

042^6970 SKANEATELFS CREEK « T ELBRIDCb lLA' 43 02 C2 LfNfi C76 ^ 091

<3 3 0,5 -Q < > j 5^-1 ,i i ,<,.[- ^jjr 

04237020 SENEr' RTVER BAPGE CANAL NfA= GP^AM

04242500 EAST BRANCH FISH CRFEK AT TABEfG (LA' 43 18 06 I DN3 07"> 3' o9 

TCT 0? «2 2 15 0 ,.2 1 j ^2 I ^J.i . *r.

04242800 WOOD CRESK NEAR NEW LONDON (LAT 43 13 18 LCNG ^75 35 38) 

OCT 02 4 8 38 0 <3 1 0 130 <3 '2 ^3.0 .1 J 0

04243800 COWASELON CREEK AT ONIONTOWN (LAT 43 07 02 LDNG 075 4^ 51!

OfT 01 <11 27 110 <5 <25 <6 <3 530C ^2B ^25 10 -940 

04245500 CHITTENANGO CREEK AT BRIDGEPORT (LAT 43 09 18 LONG 075 58 18)

04245840 SCRIBA CREEK NEAR CONSTANTIA [LAT 43 15 35 LONG 076 00 11) 

OCT 02 1 2 27 0 <2 1 0 22 <2 0 ^2.0 <60

04245934 ONEIIA LAKE USGS STATION NO. 12 ILAT 43 11 40 LONG 075 51 10) 

OCT 01 <4 43 ^0 <4 l <o 540 '4 '3 <4.0 <160

04246000 ONEIIA LAKE AT BREWERTQN (LAT 43 14 24 LONG 076 08 30 }

OCT 01 <2 38 <0 <4 1 <0 520 '4 ^

04246601 ONEIDA RIVER BELOW DAM, AT CAUGHDENOY (LAT 43 16 14 LONG 076 12 721

OCT 01 <4 4 6 <0 <4 1 <0 460 <4 <3

04249062 LITTLE SALMON RIVER BELOW TEXAS (LAT 43 30 45 LONG 076 14 531 

AUG 06 2 4 30 0 1 1 0 100 ,3 1



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN OHIO 293 

CHEMICAL ANALYSES, WATER YEAR OCTOBER Q969 TO SEPTEMBER 1970

	DIS- SPE-
DIS- SOLVED CIFIC
SOLVED TOTAL SOLIDS CON 

BICAR- CAR- CHLO- FLUO- PHOS- (RESI- HARD- DUCT-
DIS- BONATE BONATE SULFATE RIDE RIDE PHORUS DUE AT NESS ANCE

CHARGE (HC03) <C03) (S04) (CD (F) (P04) 180°CI (CA.MG) (MICRO- PH
DATE TIME (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L-) (MG/Ll (MG/L) MHOS) [UNITS)

STREAMS TRIBUTARY TO LAKE ERIE 

04185000 TIFFIN RIVER AT STRYKER (LAT 41 30 17 LONG 084 25 49)

DEC 09 1615 203 242 14 142 34     476 342 714 8.7
MAY 19 1540 994       19         592
JUL 15 1515 47       25         646

04188300 BLANCHARD RIVER AT MOUNT BLANCHARD (LAT 40 53 28 LONG 083 33 50)

SEP 08 1515 2.6 206 0 1200 265 1.0 1.2 2120 1220 2550 7.9

04194200 TOUSSAINT CREEK NEAR LIMESTONE (LAT 41 32 54 LONG 083 14 291 

SEP 09 1230 1.2 306 0 260 110 .6 .98 606 550 1230 7.7

04194300 MIDDLE BRANCH PORTAGE RIVER AT MERMILL (LAT 41 17 55 LONG 083 39 02) 

SEP 08 1350 .10 234 0 206 132 1.4 1.7 740 457 1140 7.9

04194400 SOUTH BRANCH PORTAGE RIVER NEAR SIX POINTS (LAT 41 16 41 LONG 063 30 36)

SEP 09 0600 4.7 151 0 120 62 .5 2.5 446 244 699 7.1 

04196000 SANDUSKY RIVER NEAR BUCYRUS (LAT 40 46 13 LONG 083 00 21)

OCT 28 1605 6.3 292 0 109 76     560 336 956 7.0
DEC 16 1115 30       76         634
FEB 26 1020 42 --     55   --     754
APR 07 1630 219       31         571
JUN 04 1150 78       33         631
JUL 21 1010 3.2       86     --   608
SEP 22 1525 9.3 220 10 137 82 .7 5.4 536 300 854 8.5

0^196200 BROKEN SWORD CREEk AT NEVADA (LAT 40 49 34 LONG 083 09 11)

SEP 10 090" 1.3 270 0 134 19 .6 2.1 416 362 696 7.4 

04196600 TYMOCHTEE CREEK NEAR MARSEILLES (LAT 40 42 56 LONG 083 23 32)

DEC 21 1350 26       21         579
MAR 06 1245 686       16         352
APR 02 13a.5 1550       7.2         225

04197100 HONEY CREEK AT MELMORE (LAT 41 01 20 LONG 083 06 35) 

SEP 10 0745 1.4 275 0 77 15 .5 .76 346 326 616 7.6

041^/7300 WOLF CREEK AT BETTSVILLE I LAT 41 14 58 LONG 083 14 081 

",6° 09 13bO .05 227 0 84 40 .5 1.4 380 265 648 7.6

04197400 EAST BRANCH WOLF CREEK AT FORT SENECA (LAT 41 12 40 LONG 063 10 50) 

SEP U9 1500 .60 258 0 140 47 1.0 1.6 468 335 754 7.5

04196015 COLD CREEK NEAR CASTALIA (LAT 41 25 12 LONG 062 46 02) 

SEP 03 1350 40 90 0 960 22 .7 .04 1510 1050 1630 7.5

04196020 WEST BRANCH HURON RIVER NEAR MONROEVILLE (LAT 41 16 46 LONG 062 40 32) 

SEP 03 1430 7.9 220 10 270 27 .3 .42 652 454 916 8.4

04199300 VERMILION RIVER AT CLARKSFIELD (LAT 41 11 44 LONG 062 24 53) 

SEP 04 0900 .04 178 0 94 30 .4 .10 316 226 555 7.4

04200050 WEST BRANCH BLACK RIVER NEAR OBERLIN (LAT 41 15 54 LONG 082 10 47) 

SEP 04 1210 .09 256 0 160 36 .4 .46 492 344 753 7.4

04201400 WEST BRANCH ROCKY RIVER AT WESTVIEW (LAT 41 21 03 LONG 081 54 12)

SEP 04 1030 3.7 234 0 176 368 .6 1.7 1060 312 1850 7.3 

04201500 ROCKY RIVER NEAR BEREA (LAT 41 24 24 LONG 081 53 14)

OfT 09 1200 32 130 0 131 56     420 220 663 7.0
NOV 26 1450 106       67         706
JAN 21 1115 143       205         1270
MAR 24 1150 704       77         567
MAY 13 1055 138 --     108         922
JUL' 15 1295 44 --     70         706
AUG 18 1145 11 186 0 134 109 .6 6.5 542 272 893 7.3
SEP 04 0700 20       170         1110

04202000 CUYAHOGA RIVER AT HIRAM RAPIDS (LAT 41 20 26 LONG 081 10 01)

OCT 03 1110 46 122 0 37 17     214 142 335 7.2
NOV 24 1120 222   --   25   --     278
JAN 29 1120 261       25         265
MAR 04 1030 359       19         240



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN OHIO 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

MAY 06
JUL 01
AUG 26

OCT 02
NOV 19
JAN 14
MAY 19
JUL 13
SEP 08

TIME

1145
1105
1050

1215
1440
0930
1030
1350
1230

DIS- 
DIS- SOLVED

BICAR- CAR- CHLD- FLUO- PHDS- (RESI- HARD-
DIS- BONATE BONATE SULFATE RIDE RIDE PHORUS DUE AT NESS

(CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

STREAMS TRIBUTARY TO LAKE ERIE   CONTINUED

04202000 CUYAHOGA RIVER AT HIRAM RAPIDS (LAT 41 20 26 LONG 081 10 01)   CONTINUED

124   __   18
50       18
6,9   -_ __ 17

04204000 LITTLE CUYAHOGA RIVER AT MOGADORE (LAT 41 03 47 LONG 081 23 38)

4.7       22
10       65
8.0       24

10       30
13       23
5.3 118 0 34 23 .2 .45 200 148

04204500 LITTLE CUYAHQGA RIVER AT MASSILLON ROAD AKRON t LAT 41 03 37 LONG 081 27 4i

QCT 02
NQV 19
JAN 14

29
MAR 26
MAY 19
JUL 16

DCT 02
NOV 19

FEB 06
MAR 26
JUL 16
SEP 08

NQV 24
JAN 29
MAR 23
MAY 20
JUL 13
SEP 09

FEB 19
APR 08
JUN 09
JUL 27
SEP 24

OCT 03
DEC 02
FEB 09
APR 07
JUN 10
JUL 28
SEP 25

OCT 13

FEB 19
APR 06
JUN 09

SEP 03

OCT 14
DEC 10
MAR 02
MAY 04
JUN 29
AUG 25

OCT 13
MAY 05
JUN 29
AUG 25

1330
1340
1200
1145
1300
1340
1025

1415
1240

1035
1040
1235
0945

1315
1425
1145
1050
1155
1200

1240
1140
1430
1115
1400

1000
1340
1345
1350
1325
1000

1045

1620
1240
1235

~

1110
1610
1520
--

1445
0920

1345
1425
1110
1210

34       19
55       40
14       32
9 6       96
39       66
19       35
15       27

04205000 SPRINGFIELD LAKE OUTLET AT AKRON (LAT 41 03 21 LONG 081 27 52)

8.2 66 0 46 20     208 110
22       29

2.0       90
7.9     __ 66
3.4       66
.17 177 0 76 50 .2 .00 378 240

04206000 CUYAHOGA RIVER AT OLD PORTAGE (LAT 41 08 08 LONG 081 32 50 1

356 134 0 74 63     352 240
809       140
587       58
299       60
374       53

159 0 123 234 .1   728 256

103       58
266       178 
121       40
123       70
24       118
25       53
62 139 0 94 75 1.0 1.9 374 213

04207500 OHIO CANAL AT INDEPENDENCE (LAT 41 23 25 LONG 081 37 30)

80 138 0 136 135     586 244
72       127
80       82
84       83
62       172
74       120
97 148 0 122 146 .4 .05 554 234 

04209000 CHAGRIN RIVER AT WILLOUGHBY (LAT 41 37 51 LONG 081 24 13)

92 174 4 65 30     314 218

535       118
309       48
84       43

301 124 0 55 28 .2 .42 272 148 

04210100 HOSKINS CREEK AT HARTSGRDVE (LAT 41 36 00 LONG 080 57 12)

.01 170 0 10 15 .6 .27 188 118

04211500 MILL CREEK NEAR JEFFERSON (LAT 41 45 11 LONG 080 48 03)

.52 86 0 68 24     234 142
133       16
53     _- 94
29   -- __ 22
8.2       27
.70 57 0 29 33 .2 .10 200 86

04212000 GRAND RIVER NEAR MADISON t LAT 41 44 26 LONG 081 02 48)

28 120 0 55 20     192 150
239       24
98       24
16       31

SPE 
CIFIC
CON 
DUCT
ANCE

MHOS)

278
289
307

338
574
375
431
342
346

i)

332
391
479
602
561
510
439
449

282
305
42Q
704
613
532
585

587
820
454
552
509

1220

515
906 
786
478
844
583
640

956
980
612
576

1120
846

498
676 
715
429
564

342

373
220
528
273
273
271

369
310
309
325



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITFS IN OHIO 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

BATE

NOV 12 
JAN 14 
MAR 03 
MAY 05
JUN 30
AUG 24

NOV 12 
JAN 14 
MAR 03
MAY 04 
JUN 30
AUG 24

TIME

1530 
1645 
0930 
0930
0835
1505

1200 
1330 
1215

1115
1240

DIS- 
BIS- SOLVES

BIS- BONATE BONATE SULFATE RIBE RIDE PHORUS DUE AT NESS 
CHARGE (HC03) (C03) (S04) (CD !F) (P04) 180°C) (CA.MG) 
(CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/Ll (MG/L) (MG/L)

STREAMS TRIBUTARY TO LAKE ERIE   CONTINUES 

04212500 ASHTABULA RIVER NEAR ASHTABULA (LAT 41 51 20 LONG 080 45 44)

18 67 0 84 32     228 145 
45       28 

108       25 
3B       24
14
3.1 76 0

04213000 CONNEAUT

67 
94 

176

32
26

23
93 37 .2 .00 282 157

CREEK AT CONNEAUT (LAT 41 55 37 LONG 080 36 15)

31 
21 
19

25
91

SPE 
CIFIC 
CON-

ANCE 
(MICRO- 
MHOS)

386 
308 
242 
280
261
441

360
292
250

322
610



ANALYSES OF SAMPLES COLLECTED AT MISCELLAENOUS SITES IN OHIO 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT 
DEC

OCT 
OCT 
DEC

DATE

30.... . 
9... ..

28 1969 
31..... 
16 .....

APR 7.....

OCT 24 1969 
OCT 30.....

OCT 
DEC

MAR

NOV 
DEC

DEC

MAR

NOV 
NOV 
DEC 
DEC

MAR 
MAR

NOV

DEC

MAR

OCT 
NOV 
DEC

MAR

OCT 
DEC 
MAY

31..... 
10.....

23.....

13.....
10 .....

30.....

24

12 1969 
14..... 
16 ..... 
29. ....

3.....
24.....

14.....

29. ....

3.....

DATE

1 1969 
5... ..

17.....

18.....

30 1969 
10..... 
28 1970

TIME

1030 
1615

1605 
0830 
1115

1630

1145 
1640

1155 
1230

1235

1545 
1210

0930

1300

1530 
0940 
1320 
1600

0930 
1345

1100

1430

1215

TIME

1200 
1300 
1145

1145

1400 
1130 
1130

DISCHARGE 
(CFS)

0418500

82 
206

04196000

6.6 
2.7 

34

215 

04197000

50 
46

338 

04199

32 
238 
85 

499

0421200

28 
84 

1340

345

1470 

04212500

18 
75 

170 
75

109 
333

04213000

196

180 
95 

176

ANALYSES

DISCHARGE 
(CFS)

282 
640 
946

594 

0428800

76 
184 
197

SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/LI (TONS/DAY)

STREAMS TRIBUTARY T 

0 TIFFIN RIVER AT STRYKER (

77 4.8 
14 3.1 
10 5.6

SANDUSKY RIVER NEAR BUCYRUS

21 .37 
6 .04 

14 1.3 
8 .65 

36 21

SANDUSKY RIVER NEAR MEXICO

33 4.5 
22 2.7 
13 8.5 
10 9.1

000 HURON RIVER AT MILAN (L

1 .10 
8 .69 

23 15 
1 .23 

40 54

0 GRAND RIVER NEAR MADISON

4 .30 
4 .91 

46 166 
20 59 
4 3.7 

12 20 
34 135

ASHTABULA RIVER NEAR ASHTABU

1 .05 
4 .81 
6 2.8 
2 .40 
1 .10 
5 1.5 
8 7.2

CONNEAUT CREEK AT CONNEAUT

2 .36 
8 4.2 
8 8.1 
4 1.9 
1 .26 

10 4.8

OF SAMPLES COLLECTED AT MI SI

SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAY)

STREAMS TRIBUTARY TO ST

1 .76 
19 33 
10 26 
11 56 
10 16

0 MAD RIVER NEAR MORETOWN (

5 1.0 
7 3.5 
5 2.7

DATE TIME 

0 LAKE ERIE 

LAT 41 30 36 LONG 84

MAY 19 1970 1540 
JUL 15..... 1515 
AUG 12..... 1130

(LAT 40 48 13 LONG

JUN 4.. 
JUL 21.. 
AUG 10.. 
SEP 22..

(LAT 41 

APR 8..

1150 
1010 
1330 
1525

02 39 LONG 

1125

DISCHARGE 
(CFS)

25 45)

983 
51 
99

83 00 21)

78 
3.7 
9.1 
9.4

83 11 42! 

1140

SEP 23..... 1050 52 

AT 41 18 00 LONG 82 36 30)

MAY 12..... 1205 99 
JUL 14..... 1145 30 
AUG 11..... 1600 16 
AUG 17 1250 12 
SEP 3..... 1145 12

(LAT 41 44 26 LONG 81 02 48)

MAY 4..... 1150 290 
MAY 5..... 1420 241 
JUN 29..... 1110 91 
AUG 11..... 1640 14 
AUG 25..... 1210 17 
SEP 9..... 1300 8.5

LA (LAT 41 51 20 LONG 80 45 44)

MAY 5..... 0930 38 
MAY 6..... 1515 27 
JUN 30..... 0835 15 
AUG 12..... 0910 2.5 
AUG 24..... 1505 3.0 
SEP 9..... 1345 4.2

(LAT 41 55 37 LONG 80 36 15)

JUN 30..... 1115 32 
AUG 12..... 1050 18 
AUG 24..... 1240 27 
SEP 9..... 1500 29

3ELLANEOUS SITES IN VERMONT

DATE TIME 

. LAWRENCE RIVER

JUN 3..
JUL 8.. 
AUG 12.. 
SEP 25..

LAT 44 16

JUL 1.. 
AUG 5.. 
SEP 16..

1215 
1130 
1415 
1100

42 LONG 72

1000 
1100 
0930

DISCHARGE 
(CFS)

607 
507 
225 
367

44 37)

104 
20 
46

CONCEN 
TRATION 
(MG/L)

56 
126 
153

433 
66 
12 
14 
6

111 
104 
51 
50

8 
5

20 
6 
7

8 
11 
8 
9 

10 
8

4 
12 
2 
2 
4 
2

17 
4 
2 

15 
4

CONCEN 
TRATION 
(MG/L)

11 
8 
7 

12 
11

11 
5 
8

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

149 
17 
41

1110 
14 

.12 

.34 

.15

342 
407 

8.8
7.0

2.1 
.40 
.86 
.19 
.23

6.3 
7.2 
2.0 
.34 
.46 
.18

.41 

.87 

.08 

.01 

.03 

.02

20 
.35 
.10 

1.1 
.31

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

121 
13 
9.6 
7.3

11

3.1 
.27 
.99

04293500 MISSISQUOI RIVER NEAR RICHFORD (LAT 44 57 30 LONG 72 41 55) 

OCT 5 1969 1330 166 2 .90



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C>, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT
NOV
DEC
JAN
FEB
MAR
MAR

OCT
NOV
DEC
JAN
FEB

22
13
17
27
24
25
30

21
13
16
27
25

OCT 21
NOV
DEC 
JAN
FEB

OCT
NOV
DEC
JAN
FEB
MAR

12
15 
27
25

21
13
16
28
25
24

TIME

1400
0920
1045
1030
1550
1150
1115

1300
1400
1100
1530
1300

0930
1410
1520 
1300
0900

1700
1100
1500
1000
1600
1700

WATER 
TEM 
PER 
ATURE

04025500

4.0
2.0
0.0
0.0
0.0
4.0
2.0

04027000

5.0
3.5
0.0
0.0
0.0

04027500

5.5
4.5
1.5 
1.5
0.0

04030000

5.0
3.5
0.0
0.0
0.0
0.0

DIS- SPECIFIC 
CHARGE CONDUCT- 
(CFS) ANCE

STREAMS TRIBUTARY TO

BOISE BRULE

158
151
148
123
140
233
142

BAD RIVER

748
347
224
165
153

WHITE RIVER

273
293
151 
159
275

RIVER AT BRULE

115
120
110
70

120
120
120

NEAR ODANAH (L

100
110
80

140
130

DATE TIME 

LAKE SUPERIOR

(LAT 46

APR
MAY
JUN
JUL
AUG
AUG

23
22
09
08
19
25

AT 46 29

MAR
JUN
JUL
AUG

NEAR ASHLAND (LAT

160
180
170 
170
120

MONTREAL RIVER NEAR SAXON

272
111
 
167
189
205

STREAMS

130
130
65

100
100
115

TRIBUTARY TO

04066000 MENOMINEE RIVER NEAR PEMBINE

OCT

OCT
DEC
JAN
FEB
MAR

OCT 
DEC 
JAN
FEB
MAR

OCT
DEC
JAN
FEB
MAR 
APR

OCT
JAN
FEB
MAR
APR

OCT
DEC
JAN
FEB

23

23
08
15
10
18

21 
30 
27
26
26

28
29
26
24
25 
09

27
05
12
16
20

20
12
12
26

1850

1300
1330
1200
1400
1230

0955
1000 
1010
1025
0910

1200
1230
1530
1415
1400 
1530

1400
1230
1130
1200
1100

1000
1500
1630
1030

2.0

04066500

3.0
0.0
0.0
0.0

2740 140

MAR
JUN
JUL 
AUG

(LAT

APR
JUN
JUL
AUG
OCT

LAKE

24
10
02
18

WATER 
TEM 
PER 
ATURE

DIS 
CHARGE 
(CFS)

SPECIFIC 
CONDUCT 

ANCE

32 16 LONG 091 35 43)

1150
1035
1500
1100
0900
1345

3.0
12.0
22.0
17.0
17.5
17.5

389
382
176
132
143
125

100
95

120
125
120
140

15 LONG 090 41 45)

0900
1330
1200
1300

46 29 50 LONG

24
10

18

46

24
10
02
17
09

1250
1110

1340

32 41 LONG

1300
1400
0915
1530
1030

0.0
25.0
25.0
 

090 54 15)

1.5
24.0

20.5

090 24 06)

4.0
25.0
25.0
23.0
20.0

490
325
102
61.1

372
162

147

 
201
 

156
175

135
120
100
110

160
190 
200
190

80
115
100
100
120

MICHIGAN

(LAT 45

MAR

PIKE RIVER AT AMBERG (LAT 45

172
140
115
119

0.0 122

8.0 Qjto
0.0 
0.0
0.0
1.0

2.0
0.0
0.0
0.0
0.0
7.0

6.0
0.5
2.0
6.5
7.0

04073050

9.5
0.5
0.0
1.0

826
374 
428
870

505
468
317
349
659
764

15.6
17.6
14.9
15.7
16.9

GRAND RIVER

21.4
21.6
12.2
12.8

04073500 FOX RIVER

OCT 
DEC
JAN
FEB

OCT
NOV
DEC
JAN
FEB
MAR

20 
12
12
25

15
12
12
26
26
16

1530 
1300
1330
1530

1230
1230
1200
1340
1330
1130

9.5 
0.0
0.0
 

04074950

6.0
3.0
0.0
0.0
0.0
0.0

742 
657
529
523

WOLF RIVER

365
303
309
253
260
278

225
180
200
250
240

260 
280 
200
320
320

220
230
120
280
290
310

330
200
140
320
305

NEAR KINGSTON

700
 

680
 

APR
JUN
JUL
AUG

JUN

SEP

APR
MAY
JUN
JUL
AUG

MAY
JUN
JUL
SEP

(LAT

APR
JUN
JUL
SEP

AT BERLIN (LAT 43

310

450
125

APR

JUN
JUL

18

29

21
03
08
11

16

24

27
26
23
27
26

26
25
28
15

35 24 LONG 087 46 34)

1020 0.0 1770 200

50 LONG 087 59 37)

1300
1300
1245
1100

1200

0925

51 53 LONG 

1300
1230
1200
1315
1000

3 53 52 LO 

1100
1030
1330
1200

43 41 09 LONG

08
10
21
02

1700
1700
1100
1500

57 14 LONG 08i

08

10
21

AT LANGLADE (LAT 45 11

200
200
330
220
250
210

APR
MAY
JUN
JUL
AUG
SEP

09
08
16
15
25
18

1330

1400
1600

3.0
14.0
19.0
19.0

11.0
22.0 
17.0

14.0
14.0
17.0
26.0
25.0
16.0

10.5
11.5
18.0
11.0

089 05 09)

11.5
26.0
17.0
22.0

B 57 08)

9.0

583
1070
121
85.5

898 
265
809

940
1680
391
286
243
538

3) 

15.3
15.5
14.5
23.3

28.1
13.2
4.84
6.46

949

26.0 1400
22.0 404

 
--
250
--

200
180 
220

290
180
320
 

280 
240

320
325
360
310

640
820
600
890

290
340 
340
335

24 LONG 088 44 00)

1230
1130
1200
1130
1110
1300

4.0
16.0
18.0
21.0
23.0
15.0

501
373
401
220
174
270

250
165
240
230
250
290



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES -IN WISCONSIN 

SPECIFIC CONDUCTANCE <MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT
NOV
DEC
JAN
FEB
MAR

OCT
DEC
IAN
FEB
APR

OCT
DEC 
JAN
FEB
MAR

JAN 
FEB 
APR

OCT
DEC 
JAN
FEB

15
12
12
26
24
16

30
28
25
27

29
31 
28
25
26

TIME

130
130
320
145
225
025

1620
1530
1310
1340
1345

0900
1000 
1000
1000
1300

WATER
TEM 
PER 
ATURE

04075200

6.0
4.0
1.0
0.0
3.0
0.0

2.0
0.0
0.0
0.0
6.0

04078500

2.0
0.0 
0.0
0.0
1.0

WATER 
TEM- 

DIS- SPECIFIC PER- 
CHARGE CONDUCT- ATURE
(cps) ANCE DATE" TIME <°ci

STREAMS TRIBUTARY TO LAKE MICHIGAN   CONTINUED

EVERGREEN CREEK

12
11.8
10.9
10.2
10.8
14.6

616
588
498
542
992

NEAR LANGLADE

300
300
320
300
300
300

260
280
260
280
280

EMBARRASS RIVER NEAR EMBARRASS

212
161 
124
138
408

04079000 WOLF RIVER AT

27 
24 
07

29
11 
27
25

1600 
1615 
1215

1615
1205 
1700
0935

0.0 

6.0

4.0
0.0 
0.0
0.0

812 
861 

 1840

312 
278

127

04080950 EMMONS CREEK

OCT
JAN

OCT
DEC
JAN
FEB
APR

OCT 
NOV 
JAN
FEB

OCT
NOV
JAN
FEB

21
27 
24

28
10
28
12
23

22
13 
13
12

23
13
09
10

1300
1230 
1300

1230
1330
1330
1230
1200

1600
1700 
1200
1630

1330
1100
1530
1530

7.0
4.0 
6.0

04085200

6.0
0.0
0.0
0.0
8.0

04086000 

9.0
4.0 
0.0
0.0

04086150

5.0
4.0
0.0
0.0

04086200 EAST

OCT
NOV
JAN
FEB

23
13
09
11

1230
1300
1330
1130

5.0
3.5
0.0
0.0

04086340 NORTH

OCT
NOV
JAN
FEB

OCT
NOV
JAN
FEB

OCT
NOV
JAN
FEB

OCT
NOV

FEB
MAR

23
13
13
11

17
26
13
11

17
26
08
12

16
25

18
17

1000
1430
1700
1230

1400
1130
1530
1600

1030
1330
1400
1230

1430
1530

1400
1400

3.5
3.5
0.0
0.0

6.5
1.5
0.0
0.0

5.0
0.5
0.0
0.0

04087000

10.0
9.0

0.0
3.0

28.9
24.4 
23.4

280
370 
450
420
325

(LAT 45

APR 16
MAY 08
JUN 16
JUL 15
AUG 25

JUN 23
JUL 15
AUG 25
SEP 23

(LAT 44

APR 28

JUN 22
JUL 16

NEW LONDON (LAT 44 23 

360 JUL 08
310 

380

380 
380
360

SEP 23

JUL 08

NEAR RURAL (LAT 44 18

360
370

KEWAUNEE RIVER NEAR KEWAUNEE

24.7
19.7
18.3

15.6
133

SHEBOYGAN RIVER

45.6 
42.2
53.3

MILWAUKEE RIVER

18.1
19.4
8.76

13.3

BRANCH MILWAUKEE

8.6
10.6
19.9
9.05

BRANCH MILWAUKEE

33.4
32.7
17.3
27.7

99.2
72.5
54.7
75.9

21.3
32.8
12.8
15

MILWAUKEE RIVER

258
137

95
197

630
610
480
680
 

AT SHEBOYGAN

600 
700

750

AT KEWASKUM

650
770
800
750

MAR 23
JUL 08

(LAT 4*

MAY 28
JUL 07
AUG 25
SEP 21

(LAT 43

JUL 16 
AUG 18

(LAT 43

l"IAR 23
MAY 28
JUL 17
AUG 19

10 11

1140
1315
1110
1025
1005

1445
1420
1345
1150

43 29

0900

1300
1000

LONG 088

6.0
14.0
13.0
16.0
15.0

19.0
21.0
23.0
18.0

LONG 088

15.0

16.0
20.0

32 LONG 088 44 

1105 22.0

1520

1245

17.5

21.0

55 LONG 089 11

1400
1500

27 30

1100
1330
1330
1300

44 25

1530 
1800

31 02

1630
1530
1230
1200

RIVER NEAR NEW FANE (LAT 43

480
500
520
520

MAR 19
MAY 28
JUL 16
AUG 19

1500
1300
1730
1030

6.0
15.0
11.5 

LONG 087

11.0
24.0
22.0
21.0

LONG 087

28.0 
23.0

LONG 088

0.5
15.5
24.0
21.5

DIS 
CHARGE 
(CFS)

48 12)

13
10
10
9
8

560
486
379
760

44 10)

400

189
183

25) 

874

963

240

34)

27
27 
27

33 23)

97
11
5

13

45 37)

47 
27

13 24)

79
42
4

33 01 LONG 088 11

0.0
18.5
26.0
20.5

13
20
5
2

RIVER NEAR FILLMORE (LAT 43 28 58 LONG 088 03

700
650
 

690

650
630
 

730

770
640
 

700

AT MILWAUKEE

700
750
800 
880
750

MAR 19
APR 24
MAY 28
JUL 09

MAR 18
MAY 15
JUL 09
AUG 19

MAR 18
MAY 15
JUL 09
AUG 20

(LAT 43

APR 24
JUN 18
JUL 30 
AUG 20
SEP 23

1130
1600
1330
1530

1630
1830
1400
1700

1200
1230
1030
1100

06 00

1300
1230
1230 
1700
1200

0.0
13.5
15.5
24.0

0.0
11.0
23.5
23.5

0.0
9.5

20.0
19.0

LONG 087

13.0
24.0
27.0 
26.0
21.0

53
102
59
12

132
482
35
23

35
212

9
6

54 32)

433
147 
153
68

146

8

64
66

5

2
9
93
1

8

8
4
94
17

18)

7
31
7

39)

1

2
1

9
6

7

83
63

1

SPECIFIC 
CONDUCT 

ANCE

380
300
320
290
300

190
270
280
250
280

270
210 
200
190

330
340 
335

350
460 
510

360
410 
350

560
520
600
 

650
650 
750

600
610
680
680

500
450
430
435

680
670
650
590

700
570
650
725

700
730
650
660

750
750 
620
700
750



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

WATER 
TEM 
PER 
ATURE 

TIME t°C)

DIS 
CHARGE 
(CFS)

SPECIFIC 
CONDUCT 

ANCE

WATER 
TEM 
PER 
ATURE

DATE TIME (°C> 

STREAMS TRIBUTARY TO LAKE MICHIGAN CONTINUED 

04087120 MENOMONEE RIVER AT WAUWATOSA (LAT 43 02 44 LONG 087 59 59)

DIS- SPECIFIC
CHARGE CONDUCT-
(CFS) ANCE

OCT 16 
NOV 25 
JAN 05 
FEB 18 
MAR 17

NOV 05
DEC 04
JAN 15
FEB 18
APR 01

NOV 07 
DEC 04 
JAN 14 
FEB 17 
APR 01

11.0
3.0
0.0

1530 0.0
1600 3.0

129
29
17.7
12.5
39.4

JUN 18 1430 24.0
JUL 30 1430 27.0
AUG 21 1030 19.0
SEP 23 1600 20.0

04087204 OAK CREEK AT SOUTH MILWAUKEE (LAT 42 55 30 LONG 087 52 12)

1130
1130
1100
1130
0930

1330
1230
1430
1100
1230

6.0 
0.0 
0.0 
0.0 
3.0

30.3
3.91
1.78
2.25

15.3

1000
1400
1500
1950
1500

MAY 06
JUN 12
JUL 08
AUG 04
SEP 23

1700
1530
1500
1230
1430

16.5
25.0
22.5
21.0
18.0

04087220 ROOT RIVER NEAR FRANKLIN (LAT 42 52 25 LONG 087 59 45)

8.0 
1.0 
0.0 
0.0 
4.5

38.3
18.2
5.26

10.7
33.2

1025
1050
1100
1400
1250

MAY 06 
MAY 14 
JUN 26 
AUG 12 
SEP 26

1430
1900
1330
1400
1030

85.6
51.3
51.5
13.2
31.4

6.31
6.34

27.2
1.45
6.17

16.5
209
23.5
11.3
33.9

04087233 ROOT RIVER CANAL NEAR FRANKLIN (LAT 42 48 55 LONG 087 59 40)

1250
850
720

1200
1100

1300
1300
950

1000
1100

1000
800

1000

NOV 
DEC
JAN
FEB
APR

MAY

OCT
DEC
JAN
FEB 
APR

05 
04
14
17
01
24
06

30
10
15
17
02

ARSENIC

1500 
1500
1700
1300
1430
1430
1230

1330
1430
1430
1630 
1330

(AS) ; 0.8

6.0 
1.0
0.0
0.0
3.0

11.0
10.5 

040

8.0
0.0
0.0
0.0 
4.5

UG/L

42 
6
2
6

40
59
21

55
44
12
16 

125

DISSOLVED

.1 

.6

.31

.16

.1

.3

.5

.3

.6

MERCURY

980 
1100
1150
1200
900
875
950

1050
1020
1500
1400
1000

(HG).

MAY 14 
JUN 12

26
JUL 10
AUG 03
SEP 18

530 9.0 
330 21.5
200 16.0
600 20.0
730 22.0
430 16.0

MAY 06 2000 15.0
MAY 13 ]
JUL 08 ]

830 10.0
100 23.5

AUG 13 1200 26.0

320 
27
11
4
4

145

69
657
18
14

552

'

.87

.77

.6

.5

.6

650 
850
950

1000
1020
740

940
640

1000
1000 
630

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT 06 1969 
13..... 
27.....

NOV 04..... 
10.....

SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAY) TIMEDATE

STREAMS TRIBUTARY TO LAKE SUPERIOR 

04025500 BOIS BRULE RIVER AT BRULE (LAT 46 32 16 LONG 091 35 43)

SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAY)

APR 0 1970
1. ....
2.... .
3. ....
2 .....

APR 23 1970

22.....
JUN 09. ....

1815
0945
1205
0755
0745

1600

1300
1300

283
240
226
276
360

04026005 BOIS

895

650
199

17
10
14
9

10

BRULE

205 
28
74
16

13
6.5
8.5
6.7
9.7

RIVER NEAR LAKE

495 
26

130
8.6

APR

MAY

JUN

SUPERIOR

JUL

AUG

23.....
23.....
22.....
22.....
09.....

(LAT 46

08..... 
19.. ...
19.....

1030
1510
0850
1100
1500

42 20 LONG

1300 
1130
1130

389
370
382
389
177

091 36 07)

160 
149
161

04026300 SIOUX RIVER NEAR WASHBURN (LAT 46 41 20 LONG 090 57 04)

APR 11..... 1300 65
12..... 1300 85
24..... 0730 45

JUN 10..... 0900 10

STREAMS TRIBUTARY TO LAKE MICHIGAN 

04072750 LAWRENCE CREEK NEAR WESTFIELD (LAT 43 53 52 LONG 089 34 43)

07. .. ..
08. .. ..
09. ....
10.....

1300
1300
1300
1300

42 
215
410
100
95

28 
698
637
214
56

3.2 
405
705
58
14

0815
0820
0810
0805
0815

1.2 
.95 
.60

04073050 GRAND RIVER NEAR KINGSTON (LAT 43 41 09 LONG 089 05 09)

67 2.4 
.60

04073500 FOX RIVER AT BERLIN (LAT 43 57 14 LONG 088 57 08) 

949 57 146 JUN 10..... 1330 1400 

04079000 WOLF RIVER AT NEW LONDON (LAT 44 23 32 LONG 088 44 25) 

1840 24 119

5.2
6.4 
7.0

6.5 
5.5 
4.4

.60 

.69 

.69



ANALYSES OP SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE 1

HAY

MAY

28 1970

28 1970

DIS
FIME (

1555

0408620

1530

04086340

1330

CFS)

477 

0 EAST

21

NORTH

60

CONCEN-
SUSPENDED 
SEDIMENT

(MG/L) (TONS/DAY1 

STREAMS TRIBUTARY TO LAK

10 13 

BRANCH MILWAUKEE RIVER NEAR

16 .91

BRANCH MILWAUKEE RIVER NEAR

22 3.6

04086360 MILWAUKEE RIVER AT WAUBEKA

MAY

MAY

T

15 1970

15..... 
15.....

06 1970 
13.....

14.....

14..... 
14. ....

LESS THAN

1815

1215 
1735

2000 
2250

1355

1750 
2230

0.50 TON.

SUSPENDED-SEDIMENT DISCI

482

0408650

212 
205

0408

70 
719

772

802 
832

13 17

0 CEDAR CREEK NEAR CEDARBURG

52 33 
44 25 
45 25

7240 ROOT

154 
200 
157

144

152
144

HARGE MEASUREMENTS

SUSPENDED 
CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
DATE TIME (CFS1 (MG/L) (TONS/DAY!

:E MICHIGAN   CONTINUED

NEW FANE

JUL 16

FILLMORE

JUL 15

(LAT 43

JUL 09

CLAT 43

MAY 18 
JUL 17

RIVER AT RACINE CLAT 42 45

29 
388 
312

300

329 
323

AND PARTICLE-SIZE

MAY 15 
15 
15 
15 
18

18 
JUL 08

CLAT 43 33 01 LONG

..... 1730

CLAT 43 28 58 LONG

. .... 1340

28 22 LONG' 087 59

. .... 1355

19 23 LONG 087 58

. .... 1400 

. . . . . 1445

05 LONG 087 49 25)

..... 0645 

..... 0945 

..... 1510 

..... 1945 
. .... 1150

. .... 1605 

..... 1230

088 11 18)

531

088 03 39)

56

23)

36

43)

36 
9.8

888 
907 
946 
965 
624

591 
18

DISTRIBUTION! WATER YEAR OCTOBER 1969

16

48

26

53
13

126
113 
100 
93 
39

37 
157

TO SEPTEM]

23

7.

2,

5,
T

302 
277 
255 
242 
66

59
7

3ER

,3

.5

,2

.6

19-

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

WATER PARTICLE SIZE
TEM- SUSPENDED METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE CIN MILLIMETERS) INDICATED OF
TURE DISCHARGE TRATION DISCHARGE ANALY-

DATE TIME (°C) CCFS) IMG/L) CTONS/DAY) .002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

STREAMS TRIBUTARY TO LAKE MICHIGAN

04072750 LAWRENCE CREEK NEAR WESTFIELD CLAT 43 53 52 LONG 089 34 431

JUN 21 1968 1100 24.0 22 7 .42 3 15 20 26 30 34 45 69 97 100   SBWC 

04087240 ROOT RIVER AT RACINE (LAT 42 45 05 LONG 087 49 25)

59 72 83 91 97 99 100         SBWC 
59 73 84 92 97 99 100         SBWC



ANALYSES OP SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 30:

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, MATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(METHOD OF ANALYSIS: H, HYDROMETER! 0, OPTICAL ANALYZER) St SIEVE! V, VISUAL ACCUMULATION TUBE)

MATER NUMBER PARTICLE SIZE
TEM- OF METHOD
PERA- SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETRES) INDICATED OF
TURE PLING DISCHARGE ANALY-

IATE TIME (°C) POINTS (CFS) .062 .125 .250 .500 1.00 2.00 4.00 8.00 16.0 32.0 64.0 SIS

STREAMS TRIBUTARY TO LAKE SUPERIOR

04025500 BOIS BRULE RIVER AT BRULE (LAT 46 32 16 LONG 091 35 43) 

JUN 09 1970 1500     177 0 0 1 5 6 9 16 24 37 59 100 S

04026300 SIOUX RIVER NEAR WASHBURN (LAT 46 41 20 LONG 090 57 04) 

APR 24 1970 0730     80 016 21 26 30 39 42 48 76 100 S

STREAMS TRIBUTARY TO LAKE MICHIGAN 

04072750 LAWRENCE CREEK NEAR MESTFIELD (LAT 43 53 52 LONG 089 34 43)

APR 20 1970 1110 7.0   16.9 1 5 55 99 100             S
MAY 26..... 1225 11.0     0 1 9 66 99 100           S
JUN 25..... 1120 11.5   15.5 0 2 22 79 98 99 100         S

04073050 GRAND RIVER NEAR KINGSTON (LAT 43 41 09 LONG 089 05 09)

APR 08 1970 1730 11,5   28.1 2 
JUN 10..... 1700 26.0   13.1 2

04073500 FOX RIVER AT BERLIN (LAT 43 57 14 LONG 088 57 08) 

APR 08 1970 1330 9.5  - 949 5 14 45 79 90 91 91 92 97 100

04079000 WOLF RIVER AT NEW LONDON (LAT 44 23 32 LONG 088 44 25) 

APR 07 1970 1230 5.5   1840 28 41 56 97 99 100

04080000 LITTLE WOLF RIVER AT ROYALTON (LAT 44 24 47 LONG 088 51 55) 

APR 07 1970 1555 7.0   477 0 1 5 29 44 49 57 72 94 100

04086200 EAST BRANCH MILWAUKEE RIVER NEAR NEW FANE (LAT 43 33 01 LONG 088 11 18) 

MAY 28 1970 1530 18.5   20.7 0 0 2 6 9 12 17 31 73 100

04086340 NORTH BRANCH MILWAUKEE RIVER NEAR FILLMORE (LAT 43 28 58 LONG 088 03 39) 

MAY 28 1970 1330 15.5   59.6 1 2 9 32 42 52 72 87 99 100

04086500 CEDAR CREEK NEAR CEDARBURG (LAT 43 19 23 LONG 087 58 43) 

MAY 18 1970 1400 17.0   35.7 1 3 6 40 60 74 87 100



PART 5. HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

RED RIVER OF THE NORTH BASIN 

05033800 CAMPBELL CREEK NEAR DETROIT LAKES, MINK.

LOCATION.   Lat 46°53'29", 1
Becke 

PERIOD OF

OCT.
09...

NOV.
13...

DEC.
15...

MAR.
30... 

APR.
27...

JUNE

30...

DATE

OCT. 
09...

NOV. 
13...

DEC.
IS...

MAR.
30... 

APR.
27...

JUNE
02... 
30...

RECORD.  Chemical

DIS
CHARGE

.16

1.2

.10

15

5.4

CCT.
09 ..

NOV
13 ..

DEC
15 ..

MAR
30 ..

APR
27 ..

JUNE
02...
30...

SULFATE 
(SD4I 
(MG/LI

69

40

64

135

52

184 
TT

SILICA
(SIC2)

24

14

28

19

20

DIS
SOLVED

(TONS
PER

.65

.44

.69

.72

.43

.76

.59

CHLO 
RIDE
(CD 
(MG/LI

4.2

4.2

6.0

4.6

4.8

3. a
2.4

analyses: Octobe

DIS
SOLVED DIS-

INUM IRON
(«LI (FEI

502 49

396 34

394 51

392 92

165

DIS
SOLVED

(TONS NESS 
PER (CJ.MGI

.21 375

1.07 273

.14 438

.14 330

12.8 228

2.92 416
6.36 313

DIS
SOLVED
FLUD-

(F) (N) 
(MG/LI (KG/LI

.2 .12

.2 5.4

.3 2.4

.6 1.7 

.3 .35

r 1969 to

DIS-
SCLVED

GANESE
(MN)

0

7

17

28

72

NCN-
CAR-

NESS

61

45

66

152

56

192
75

(N03I 
(KG/LI

.5

24

13

7.7 
1.5

Septembe

DIS
SOLVED

CIUM
(CM

56

as

55

70

SODIUM

2

2

2

2

2

2
2

OIS-
SCIVED
ORTHO
PHOS-

(PC4I 
<PG/L)

.00

1.1
-_

"

r 1970.

DIS 
SOLVED
MAG-

SIUM
(MG)

33

53

22

41 
34

SOD I UP
AO- 

SORP-

RATID

.1

.1

.1

.1

. 1

.1

.1

DIS-
SDL-
VED-
PHDS- 

PHORUS 
(PI 
(MG/LI

.03

.41

__

II

SODIUM
(NA)

2.7

4.2

i.a

3.2
2.7

SPECI
FIC

CDND-

(MICRO- 
MHCSI

672

490

740

646

440

730
559

TOTAL
PHOS 
PHORUS 
(PI 

(MG/LI

 

.42

.10

.09

.08

PO 
TAS
SIUM
(K)

4.4

5.8

7.3

7. a
5.8

(UNITS*

7.8

7. a

8.0

7.7

a. i

8.1
7.9

TOTAL
CRT HO
PHOS- 
PHOSUS 
<P» 

(MG/LI

~

.35

_

~

BICAR
BONATE
(HCC3I 
< MG/LI

278

451

209

273
290

ERATURE 
(OEG Cl

7.0

.0

.0

.0

14.0

11.0
24.0

DIS
SOLVED 
BORON 

(8) 
(UG/L)

52

15

40

112
36

CAR
BONATE
<CD3I 
(MG/L)

0

0

0

0

0

0
0

COLOR 
(PLAT
INUM- 
COBALT 
UNITS)

50

3T

23

45

26

ao
4a

DIS
SOLVED
SOLIDS
(RESI 
DUE AT
iao o
(MG/LI

506

529

314

561 
432

ALKA- 
Lt N ITY

AS
CAC03 
(KG/LI

313

228

370

178

171

224
238

DIS
SOLVED
SOLIDS
(SUM OF 
CONSTI 
TUENTS 1 
(MG/LI

472

412

278

500 
358



LOCATION.--Lat 46 52'42 , 1 
culvert on County Highw

RED RIVER OF THE NORTH BASIN 

05033810 FLOYD LAKE OUTLET NEAR DETROIT LAKES, MINN.

sng 95°50'23", in SEjSEj sec.3, T.139 N., R.41 H. , Becker County, on upstr 
ly 21, 3.7 miles northeast of Detroit Lakes.

PERIOD OF RECORD.--Chemical analyses: March 1969 to September 1970.

CHEMICAL ANALYSES, DECEMBER 1969 TO SEPTEMBER 1970

DEC.

JAN.

FEB.

MAR.

APR. 
27... 

JUNE 
C2...

AUG. 
03...

DEC. 
15... 

JAN. 
I?... 

FEB.

M«R. 
30... 

APR. 
27... 

JUNE 
02... 
30... 

AUG. 
03...

DIS 
CHARGE

U 

10

.19

SULFATE 
(504)

34 

36

35 

33

33
34

34

D C. 
5... 

J N. 
9...

F B.

M R. 
0... 

A R.
7... 

JUNE

30...
AUG.

SILICA 
(SI02)

18 

10

16

RIDE 
(CD

3.6

4.0

3.2 

4.0

3.6 
2.1

2.<5 

DIS-

SOLIDS 
(TONS 
PER

.35 

.36

.39

.35

.33

DIS- DIS- CIS-

1«L) (FEI INN) (CA)

264 10 0 32 

269 0 8 35

81 57 27

CIS- 
DIS- SOLVED 

SOLVED CRTHO

RIDE NITRATE NITRATE PHATE 
(F) IN) (K03) IP04)

.2 .38 1.7 .05 

.2 .01 .1 .02

.2 ,C2 .1 .02 

.4 .23 l.C

.2 .01 .0 

.0 .04 .2

 D .28 1.2 

DIS- NCN-

SCLIDS HARD- SENATE 
(TONS NESS HARO- PERCENT 
PER (CA.MGI NESS SDOIUH

.16 226 27 3 

.25 239 25 3

.15 229 18 3 

7.60 219 22 4

7.47 206 30 3

DIS 
SOLVED

(MG) (NAI (K) (HCC3) (C03)

34 4.2 7.8 240 0 

30 2.9 6.7 224 0

30 3.0 4.9 199 0

DIS- OIS- 
SOL- TOTAL SOLVED 
VED- TOTAL ORTHO DIS- SOLIDS

PHORUS PHQRUS PHOSUS BORCN DUE AT 
(P) (PI (PI 18) 180 Cl

.02     53 261 

.01     53 268

.01 .10 .01 4.2 284 

.03   43 256

.01   37 241 

.00   23 245

.03   28 235 

SCOIUM SPECI-

SORP- COND- (PLAT- 
TION UCTANCE PH TEMP- INUM-

MHQS) (UNITS) (DEC C) UNITS)

.1 429 7.7 0.0 7 

.1 452 7.7 0.0 40

.1 447 8.3 0.0 10

.1 418 8.1 5.0 1

.1 394 7.7 23.5 8

ALKA-

CAC03

197 

184

163

OIS- 
SCLVED 
SOLIDS

CONSTI 
TUENTS)

252 

268

261 

253

232 
222

220



RED RIVER OF THE NORTH BASIN 

05039100 PELICAN RIVER AT LAKE MELISSA OUTLET NEAR DETROIT LAKES, MINN.

bank 
Detro

OD OF

5O ft do 
it Lakes

RECORD.

DIS 
CHARGE

... .10

"... A. 10
. 

LI

"... A 16 

I.. Al4 

I.. A 26

)!.. 71
E 
... A 71
Y 

75

... 4.6
T. 

A. 10

A DAILY MEAN

.

E"

Y

T.

OCT. 
09... 

NOV. 
12... 

DEC. 
16... 

JAN. 
20... 

FEB. 
25... 

HAR. 
31... 

APR. 
26... 

JUNE 
02... 

JULY 
01... 
AUG. 
04... 
SEPT. 
01...

(SO*)

15 

17 

17 

17 

18 

20 

10 

16 

15 

15 

12

.-Chemical

SILICA 
(SI02)

7.7 

14 

16 

15 

16 

16 

19 

11 

8.4 

11 

12 

DISCHARGE.

DIS 
SOLVED

(TONS

.40

.33 

.33 

.36 

.37 

.24 

.31 

.30 

.29 

.32

(CD

11 

13 

13 

14 

11 

12 

5.4 

13 

12 

13 

7.8

rom Lake Melissa, 

analyses: August

DIS 
SOLVED DIS- 
ALUM- SCLVED 
INUM 1RCN 
(AL) (FEI

280 B2 

279 42 

277 11 

259 30 

303 89

281 0 

30 

38 

79

DIS 
SOLVED

(TONS NESS

.08 225

7.13 191 

10.6 200 

199 

19.2 201 

34.7 147 

44.2 186 

45.0 180 

2.71 170 

.06 183

DIS 
SOLVED

(Fl IN)

.2 .01 

.2 .00

.1 .00 

.2 .03 

.3 .01 

.3 .00 

.2 .02 

.2 .41 

.2 .32

400 ft u 

1968 to

OIS- 
SCLVED 
MAN 

GANESE 
(MN)

56 

0 

9 

0 

0

0 

32 

12 

37

NON- 
CAR 

BONATE 
HARO-

0

4 

4 

0 

0

2 

2 

1 

6 

0

(N03I

.C 

.0

.0 

.1 

.1 

.0 

.1 

1.6 

1.4

pstream fro 

September

CIS-
SCLVED 
CAL 
CIUM 
(CA)

36 

24 

24 

24 

23

27 

25 

20 

22

PERCENT

11 

12 

12 

14 

13 

13 

9 

12 

11 

11

CIS- 
SCLVED

(PC41

.01 

.02

.06 

.04

1968 (raiscellaneo

DIS 
SOLVED 
MAG 
NE 
SIUM SCOIUM 
(MG) (NA)

33 

31

32 

34 

35

29 

29 

29 

31

SODIUM 
AD 

SORP 
TION

.4 

.4 

.4 

.5

.4 

.4

.4 

.4 

.3

DIS- 
SDL-

(P)

.01 

.01

.03 

.02

14 

12 

13 

15 

14 

14 

7.4 

12 

11 

9.9 

13

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHCS)

466 

391 

406 

426 

441 

451

396 

384 

366

(P)

-

.04 

.06 

.02 

.03 

.00 

.00 

.05

ty road and 6 mile 

us), October 1968

PQ- 
TAS- BICAR- 
SIUM BONATE

8.5 279 

4.8 222 

5.3 228 

5.0 239 

5.3 244 

5.4 247 

4.9 177 

6.3 224 

4.7 218 

4.8 200 

5.4 227

PH TEMP-

(UNITS) (OFG Cl

7.9 12.0 

7.8 3.0 

7.7 .0 

7.6 .0 

7.9 1.0 

B.I 2.0

8.3 16.0 

7.B 24.0 

7.7 22.0

TOTAL

(P) (6)

48 

57

.02 12

.01 15 

29 

49 

40 

55 

20

S SOUthW 

to Septen

CAR 
BONATE

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

COLOR 
( PL AT-
INUM-

UNITS)

45 

4 

6 

3 

15 

3 

1 

4 

7 

4

DIS 
SOLVED

1BO C)

232

240

262 

269 

160 

230 

222 

215 

238

st of 

iber 1970.

ALKA 
LINITY 

AS

229 

182 

187 

196 

200 

203 

145 

184 

178 

164 

186

DIS 
SOLVED

CONSTI 
TUENTS)

226 

234

242

250 

181 

224 

212 

203 

2 IB



LOCATION. L.
at 7

DRAINAGE AHEA. 4,020 sq 

PERIOD OF RECORD. Chemi 

REMARKS. Records of dis

RED RIVER OF THE NORTH BASIN 

05051510 RED RIVER OF THE NORTH BELOW WAHPETON, N. DAK.

hwest of Wahpeton, 12.4 miles downstream from confluence of Bois'de Sic 
536.3.

approximately.

giv static 05051500 Red Hiv of the rth at Wahpeton.

OCT.
16... 

NOV.

JAN.
06... 

FEB.
06... 

MAR.
06... 
APR.
02... 

MAY
07... 

JUNE
04... 

JULY
08... 

AOG.
OS... 

SEP.
10...

DIS 

CHARGE 
ICFS)

144

174

166

255

221

692

961

568

IRON 
IFE) 

IUG/L)

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
DIS-

DIS- DIS- SOLVED 
SOLVED SOLVED MAG- PO-

GANESE CIUM SIUM SODIUM SIUM BONATE SULFATE
IMN) ICAI IMG) INA) IK] IHC03) (S04)

(UG/LI IMG/L) (MG/l) (MG/L) (MG/LI (MG/L) (MG/L)

258

302

303

317

322

283

264

  63

CHLO- 

ICL)

DIS 

SOLVED 
FLUO-

5.0 

4.5 

7.6

.00 

.00

.03

.05 

.07 

.02 

.DO

A INCLUDES 17 K

DIS- 

AlUM-

(AL)

(G/L I.ARBONATE (C03) .

TOTAL
BIS-

(CR) INI) ICU) IPBI

DIS- DIS- DIS-

FEB.

MAR. 
06... 

APR.

JUNE 
04... 

JULY

SEP.
10..

--

._

166 
DIS- 
SOL- 
VED- 
PHOS- 

PHDRUS 
(P)

0 0

0 0

0 0 
DIS 

SOLVED 
01 i- SOLIDS 

SOLVED IRESI- 
BORON DUE AT

0 0

20 0

110 0

DIS 

SOLVED 
SOLIDS HARD- 
(TONS NESS

8 0

4 0

42

NON- 

CAR- ALKA- 
BDNATE UNITY 
HARD- AS

000 0

2   0 135 0

4 t 0

SODIUM SPECI- 
AD- FIC COLOR 

SORP- CDND- (PLAT- 
TION UCTANCE PH INUM-

MHOS) (UNITS) UNITS)

MUv.
14.. 

DEC.
U.. 

JAN.
06.. 

f EB-
06.. 

MAR.
06.. 

APR.
02.. 

MAY
07.. 

JUNE
04.. 

JULY
08.. 

AUG.
OS.. 

SEP.
10..

408

275

Z47 

261 

366

281 

ZZ4

189

209

252

216

200



RED RIVER OF THE NORTH BASIN 

05051510 RED RIVER OF THE NORTH BELOF WAHPETON, N. DAK. Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- DIS- DIS-

(BE) IHG) IMO) ' IV) IAG) IN) IP)

OCT.

NOV.

DEC. 
II...     6 .0 I .02 .10 

JAN. 
06...           .*6 .33 

FEB.

MAR. 
06... 0   6 .0 1 .*2 .24 

APR.

MAY

JUNE 
0*... 0   4 .7 1 .03 .30 

JULY

AUG.

SEP. 
10... 0 .0 4   0 .02 .12

PESTICIDE ANALYSES

TIME ERATURE CHARGE DANE

OCT.

NOV. 
I*... 0900 .5 60 

DEC. 
11... 0900 .0 1** .00   .00 

JAN. 
06... 1000 .0 174   
FEB.

MAR. 
06... 0930 .0 255 .00   .00 

APR. 
02... 0900 .0 221   

MAY

JUNE 
0*... 0900 19.5 963 .00 .00 .00 
HUG. 
05... 12*5 26.0 3* 

SEP. 
10... 1330 18.0 15 .00 .DO .00

HEPTA- 
HEPTA- CHLOR METHYL

THION THION

OCT.

NOV.

DEC. 
11... .00 .00 .00 .00 

JAN.

FEB.

MAR. 
06... .00 .00 .00 .01 

APR.

MAY

JUNE 
04... .00 .00 .00 .00 

AUG.

SEP. 
10... .00 .00 .00 .00 .00 .00

METHY- 
LENE

CARBON CYANIDE SU3- BID- 
IC) ICN) STANCE ITY

  .07 3 

  .01 10

9.0   .00 3

9.0   .00 25

.00 

DI- DI-

.00 .00   .00

.00 .00   .00

.00 .00   .00

.00 .00 .00 .00

BIO 
CHEM 
ICAL

DEMAND

.00 .00 .00 .9

.00 .00 .00 2.B

.07 .00 .00 3.6

.00 .00 .00 5.4



RED RIVER OF THE NORTH BASIN

05051510 RED RIVER OF THE NORTH BELOW WAHPETON, N. DAK. Continue 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

FIELD DETERMINATIONS

DATE

CT.
16...
DV.
4...
C.
1...
N.
6. . .
B.
6. . .
R.
6...
R.
2.. .
Y
)7. . .
NE

LY
8. . .
G.
5. . .
P.
10...

0845

0900

0900

1000

1230

0930

0900

1100

0900

1245

1330

(OEG C) (CFS)

4.0 140

.5 60

.0 144

.0 174

.0 166

.0 255.

.0 221

14.0 692

23.0 568

26.0 34

18.0 15

SPECI 
FIC

COND-

MHOS) (UNITS)

500 8.7

500 8. 8

610 8.5

450 8. 3

590 8.2

510 8.2

560 8.4

450 8.6

450 8.5

450 B.5

450 8.5

575 B.5

DIS-

OXYGEN 
(MG/L)

10.2

12.8

12.6

10.8

10. 0

12.0

10.1

9.4

6.9

6.4

8.2

9.9

IMME 
DIATE 
COLI- 
FORM 
(COL.
PER 

100 ML)

780

60

140

6000

1300

4000

15000

600

15000

1300

 

 

FECAL 
COLI-
FORM 
(COL.
PER 

100 ML)

 

 

 

 

 

 

 

 

 

5

11

05053000 WILD RICE RIVER NEAR ABERCROMBIE, N. DAK.

LOCATION.--Lat 46°28'05", long 96°47'0o", in NEjNE} sec.36, T.135 N., R.49 W. , Richland County, at gaging station 
at county highway bridge, 0.8 mile upstream from rubble masonry dam, 3.2 miles northwest of Abercrombie, and 
7 miles downstream from Antelope Creek.

DRAINAGE AREA.--2,080 sq mi, of which 590 sq mi is probably noncontributing.

PERIOD OF RECORD.--Chemical analyses: August 1955 to June 1956, October 1966 to September 1970. 
Water temperatures: October 1966 to September 1970.

EXTREMES.--1969-70:

Hardness: Maximum, 780 mg/1 Jan. 1-31; minimum,'283 mg/l'Apr. 1-30.

on many days during December to March.

Period of record:
Dissolved solids (1966-70): Maximum, 2,030 mg/1 Mar. 1, 1967; minimum, 182 mg/1 June 15-19, 1967. 
Hardness (1966-70): Maximum, 1,120 mg/1 Mar. 1-6, 1968; minimum, 110 mg/1 June 15-19, 1967.
Specific conductance (1966-70): Maximum daily, 2,990 micromhos Feb. 24, 25, 29, 1968; minimum daily, 141 mi- 

Apr. 10, 1969.
Wat

winter periods.

REMARKS.--Daily samples for chemical analysis composited by discharge. Jlaximun 
solved solids, 1,560 mg/1 Jan. 6; hardness, 790 mg/1 Jan. 6. Minimum obser 
solids, 377 mg/1 Apr. 10; hardness, 201 mg/1 Apr. 10. No flow Aug. 19-31.

ring

observed du 
ed during w

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MEAN 
Dis- : 
CHARGE

OCT.
01-31 .06

NOV.
01-30 .05

DEC.
01-31 2.1

JAN.
01-31 1.7

FEB.
01-2d 1.0

MAR.
Cl-31 16

APR.
01-30 139

MAY
01-31 5?

JUNE
01-30 178

JULY
01-31 42

AUG.
01-18 .L7 

WTO. AVG.
TIME WTD. 

AVG. A36
TONS 

PER D»Y

DIS- 
OIS- DIS- SOLVED 

DIS- SOLVE" SOLVED MAG- PO- 
SULVED MAN- CAL- NE- TAS- 

SILICA IRON GANESF C I UM SIUM SODIUM SIUM 
(SI02) (FE) IMN) (CA) IMG) 1 NA ) IK)

96 19

100 16

145 19

160

146

71

56

!53

67

      113 16

141 21

M3

DIS 
SOLVED 

BICSR- CHLO- FLUO- 
BONATE SULFATE RIDE RIDE 
IHCG3) (504) (CD (F)

376

416

518

590 535

632 474

263 203

168 208

394 514

?31 206

374

446

400

A MEAN DISCHARGE BASED ON 365 DAYSl MEAN DISCHARGE FOR 322 DAYS OF ACTUAL FLOW 41 CFS.



RED RIVER OF THE NORTH BASIN

05053000 WILD RICE RIVER NEAR ABERCROMBIE, N. DAK.--Continued 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

NITRATE 
IN)

OCT.
01-31

NOV.
01-30 

DEC.
01-31

JAN.
01-31

FEB.
01-28

MAR.
01-31

APR.
01-30

MAY
01-31

JUNE
01-30

JULY
01-31

AUG.
01-18

TIME WTD.
AVG.
TONS 

ofo nAv  

OIS- DIS- 
SOL- SOLVED DIS-

PHOS- SOLVED (RESI- SOLIDS
PHORUS BORON DUE AT (TONS

910 1.24

1250 1.70

1440 1.96

1370 1.86

584 .79

506 .69

1160 1.60

541 .74

863 1.17

965 1.31

72

DIS-

SOLIDS HARD- UNITY
(TONS NESS AS

.15 529 310

7.09 681 424

6.61 760 464

3.70 66S MB'

28.4 306 215

191 283 154

166 614 323

260 288 189

97.9 446 306

516 326

SODIUM SPFCI- 
»D- FIC

SORP- COND-
TION UCTANCE PH

MHOS) IUNITS)

1.9 1260 7.8

1.9 1320 7.9

2.4 1690 7.9

2.5 1M1C (.-<

?.!> 1760 7.»

1.8 86i! 7.4

1.4 747 7.6

2.7 1540 7.7

1.7 789 7.5

2.3 1170 7.9

0

2.1 1300 7. a

COLOR
(PLAT-
INUM- 

fflBALT
UNITS)

 

-

 

 

"

~"

 

 

ANALYSES Oh ADBIlIONAL SAMPLES 
(DISCHARGE AT TIME OF SAMPLING)

DIS-

OIS- D1S- SOLVED
DIS- SOI VED SOLVED MAG- PO-

SOLVEfl MAN- CAL- NE- TAb- B1C4R- CHLO-
OIS- SILICA IRON GANESF CIUM SHIM SODll'H S1UM 10NATE SULFATI- RIDE 

CHARGE (SI02) IFE) (MM) (CA) (MG) (NAI (K) IHCU3] (S04) (CU

OCT. 
10... .08
15... A.Ob

NOV.
14... A. 06

DEC.
11... A2.8

JAN.,
06... A1.9

FE8.
06... A1.3

MAR.
06... 1.1

APR.
10... 202

MAY
22... 27

JUNE
04... 58
JULY
08... 68
23... AS. 6

A DAILY MEAN

NITRATE 
(N)

OCT.
10... .02
15... .1

NT, - 
1». .. .01

JEO. 
11... .1

JAN., 197C
06... .Oi

FEB.

MAR. 
06... .01

APR.
10... .00

MAY

JUNE 
04... .01

JULY
08... .03 
23... .03

19
20

20

25

29

34

34

13

13

19

23
25

DISCHARGE.

ns-
SCIL-
VED-
PHOS-

PHORUS 
(P)

.07
 

.41

.23

.54

.19

.25 

.23

21
54

40

186

766

149

110

124

72

45

132
277

DIS
SOLVED
RGRIJN 

IB)

275
299

409

132

367

297 
398

152
92

0

2290

1660

690

744

160

333

24P

280
660

DIS
SOLVED
SOLIDS
(KE si
nus: AT 
180 C)

693
90«

1560

377

1160

923
1080

101
104

lOa

143

171

155

122 .

49

136

133

103
111

Oli-
SCl VED
SLILIDS
I icm

1.21
1.23

2.12

.51

1.58

1.26 
1.47

51
58

63

74

90

76

66

19

73

70

53
60

(JIS-
SOLVFO
SDLIBS
(TONS

DAY)

.19

.15

6.00

206

182

169

89
96

96

154

179

141

165

35

156

138

110
129

HAKn -
NbSS

(MC/L)

462
498

797

2C1

616

475

19
17

17

15

15

16

19

9.7

22

21

17
20

ALK»-
LINITY

A r

("13/D

301
29 '

Ub

483

131

33H

337

368
362

385

481

590

650

549

160

437

412

410
456

SODIUM
AD

SORP
TION

RATIO

I. a
1 .  »

,'j

2.8

2.3

2.8

1.1

2.4

2.2

348
355

362

485

602

432

513

136

52?

496

343
392

SPeCi-
r-ic

HCTANI.F 
IMKf. 1
MHOS 1

1220
124.

" ij

1990

1710

1860

551

I sir.

1240



RED RIVER OF THE NORTH BASIN

05053000 WILD RICE RIVER NEAR ABERCROMBIE, N. DAK.--Continued 

ADDITIONAL DETERMINATIONS

DIS-
TOTAL 
DIS-

BIS- BIS- DIS- DIS-

TEMP- DIS- INUM M1UM NICKEL COPPER LEAD ZINC COBALT 
TIME ERATURE CHARGE (AL) (CR) (NI) (CU) (PB) (ZN) (CO) 

DATE (DE6 C) (CFS) (U6/L) (U6/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 
OCT. 
10... 1620 11.0 .08 353 0 2 0 0 15 o 

HAY , 1970 
22.., 1715 18.0 27   0 10 35 0 12 0

DIS- DIS- DIS- DIS- DIS- DIS- 
01 S- SOLVED SOLVED SOLVED SOLVED DIS- DIS- SOLVED SOLVED

Mr
i 
t
3 
*
5

6 
7
« 
9 

10

13 
1« 
15

16 
17 
IS
19 
20

21 
22 
23 
24

26 
27

30 
31

AVERAGE

DAT

1 
2 
3 
* 
5

6 
T 
* 
9 

10

11 
12 
13 
1* 
19

16 
IT 
18 
19 
20

21 
22 
23 
24 
25

26 
2T 
28 
29
30 
31

AVERAGE

ARSENIC LIUM NIUM HIUM TIUM BARIUM LITHIUM BDENUM OIUH 
(AS) (BE) (SE) (CO) ISR) (BA) ILI) (HO) (V) 

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L1 (UG/L) (UG/L)

OCT. 
10... II   13 0 564 0 89 6 1.5 

HAY t 1970 
22... 6 0 11 0 710 0 113 8 .6

SPECIFIC CONDUCTANCE (MICROHHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(ONCE-DAILY MEASUREMENT AT 1200) 

OCT NOV DEC JM FEB MAR AM NAY JUN JUL MJG

1250 

1210

1210 
1210 
1220 
1230 
1220

1210 
1210

1220 
1220 
1230

1220

1230 
1230 
1220 
1220

1230 
12*0

12*0 
1230

1230

OCT 

11.0

13.5

11.5 
11.0

11.5

5.0

2.0 
1.5 
1.5

1230 

1220

1230 
1230 
12*0 
1250 
1240

12TO 
12TO

1290 
1300 
1300

1320

1320 
1320 
1310 
1310

1360 
1360

1320 

1460

1430 
1420 
1400 
1390 
1390

1500 
1440

2090 
2110 
2110

1930

1880 
1S80 
1880 
1S80

1T60 
1TSO

13SO 1820 
   1820

1290 16TO

TEMPERATURE 

NOV DEC 

4.0 1.0

1.0

1.5

0.0

0.0

1950

1920 
1950 
2080 
1990 
19TO

2010 
1190

1870 
18TO 
U90

1890

1620 
1790 
1800

1600 
1TOO

1TOO 
16TO 
1660

1850

(°C> OF 

JM

0.0

0.0

1690 
1680

IT 20 
1650 
1TOO 
16TO 
17ZO

1TOO

1TSO 
1800

mo
1120 
1850

1810

1S30 
1820 
1840

1810 

1830

  

18TO 608 
1STO 49T

1620 466 
1610 43T 
1630 386 
1630 555 
1680 556

1T20 559

16TO 672

1760 868 
1810 S99

1720 9TO

1720 1020 
1730 994 
S68 93T

856 926 

859 926

661 1240

1T60 1460 TT1

WATER, WATER YEAR OCTOBER 
ONCE-DAILY MEASUREMENT AT 

FEB MAR APR

0.0

0.0

0.5 4.0

0.5 6.0

1530 
1540

1590 
1570 
1630 
1650 
1650

1700

1700

1650

1650

1650 
1650 
1650

1640 

1630

1680

14SO 
1540

1480 
1470 
1480 
1500 
1420

1380

1510

420

598

781 
648 
551 
850 
908

826

946

1620 1100

1969 TO SEPTEMBER 1970 
1200) 

MAY JUN

17.0

15.0 

15.0

22.0

21.0

21.0 

21.0

1120 144 
1160 145

1200 146 
1240 144 
1290 144 
1310 1440 
1320 1450

1340 1450

1350 1470

1400 1470

1450   

1450    
1440    
1460    
1460   
1460    

1460   

1470   

1350    

JUL AUG

20.0 21.0 

22.0 23.0

25.0 23.0

21.5   

22.0    

22.0   

25.5   

SEP

~

:::

"

 

 

SEP

~

E

~



RED RIVER OF THE NORTH BASIN 

05054000 RED RIVER OF THE NORTH AT FARGO, N. DAK.

LOCATION

DRAINAGE AREA. --6, 800 sq mi.

PERIOD OF RECORD
Water temperat

EXTREMES,
Dissc
Hard:

OCT.
01-31

NOV.
01-30

DEC.
01-31

JAN.
01-31

FEB.
01-28
MAR.
01-31

APR.
01-30

MAY
01-31

JUNE
01-30
JULY
01-31

AUG.
01-31

SEP.
01-30

WTO. AVG. 
TIME WTD. 

AVG.
TONS

.--Chemical analyses
ures: October 1955

: Octobe
to Septem

r 1955 to
ber 1970.

September 1970.

at citj

,--1969-70:
>lved solids: Maximum, 367 :
less: Maximum, 297 mg/1 Jan

MEAN
DIS

CHEMICAL

DIS
SOLVED

SILICA IRON
CHARGE (SI02) (FEI

86

120

112

154

174

250

1027

839

1207

511

lin

14

383

 

 

   

   

 

 

 

 

 

 

 

 

mg/1 Jan .
. 1-31; m

ANALYSES

DIS
SOLVED
MAN-

GANESF
(MNI

 

 

 

 

 

 

 

 

 

 

 

 

1-31; millimvm, 300
inimum, 227 mg/1 Jun

, WATER YEAR OCTOBER

DIS
SOLVED
CAL
CIUM
(CA>

 

 

 

 

 

 

 

 

 

 

--

 

ANALYSES OF
(DISCHARGE

OCT.
ID...
16...

NOV.
13...

DEC.
10...

JAN.
07... 

FEB.
OS...

MAR.
05...

MAY
22...

JUNE
03...
JULY
08...

AUG.
19...

SEP.

A DAI

52
A* 1

114

AIIS

A165

A137

A169

A835

A1030

732

A78

A14

LY MEAN

5.5 39
6.8

3.1

4.6

7.4

17

18 77

7.4 13

10 81

13 168

17 69

15 34

DISCHARGE.

0
 

 

 

 

35

8

12

12

32

14

44
45

44

47

54

49

43

43

44

44

41

DIS
SOLVED
MAG
NE
SIUM
(MGI

 

 

 

 

 

 

 

 

 

 

 

 

ng/1 A
e 1-30

1969

SODIUM
(NA)

15

13

15

16

14

14

18

IB

18

19

12

13

17 

15

ug. 1-31.
, Aug. 1-31

2 i mh A 10
an. 22, Feb. 5. 

TO SEPTEMBER 1970

PO
TAS
SIUM
(K)

 

 

 

 

 

 

 

 

 

 

 

 

ADDITIONAL SAMPLES
AT TIME OF

29
37

35

36

37

35

30

29

28

31

34

BICAR- CHLO-
BONATE SULFATE RIDE
(HC03I (SD4) (CD

277

292

319

319 50

323 43

285 42

188 100

243 84

226

251

256

255

239 

269

247

DIS
SOLVED
FLUO-
RIDE
IF)

--

 

 

 

 

 

 

 

 

 

--

"

SAMPLING)

16
16

13

13

18

14

16

17

19

13

13

4.6
4.6

5.D

3.8

5.8

5.2

5.5

5.7

5.5

4.8

5.3

261 57 5.6
272 68 5.6

284 38 6.8

296 42 7.0

269 47 39

304 42 6.2

243 54 5.2

245 57 8.0

254 55 8.0

274 43 5.4

280 45 6.4

.2

.2

.3

.2

.4

.3

.1

.0

.2

.1

.2

.3

ADDITIONAL DETERMINATIONS

DATE

OCT.
10...

MAY
22...

AUG.
19...

TEMP- 
TIME ERATURE 

(DEG C)

1800 12.0

1545 16.0

1200

DIS 
CHARGE

52

836

78

DIS
SOLVED
ALUM 
INUM 
(AL)

287

 

133

TOTAL
DIS
SOLVED DIS-
CHRO- SOLVED 
MIUM NICKEL 
ICR) INI)

0

0

 

0

9

 

DIS
SOLVED : 
COPPER 
ICU)

27

24

 

DIS- DIS- DIS
SOLVED SOLVED SOLVED 
LEAD ZINC COBALT 
(PBI (ZNI (CO)

0 90

0 10 0

 



RED RIVER OF THE NORTH BASIN 

05054000 RED RIVER OF THE NORTH AT FARGO, N. DAK.--Continued

Diss 
Hard 
Spec

olved solid 

ific conduc

s (1955-58, 1959-70): Maximum, 650 Hi 
mum, 420 mg/1 May 6-9, 1958; minimum, 
tance: Haximum daily, 960 micromhos

winter periods.

REHARKS. --Daily samples for 
solids, 403 mg/1 Feb. 5; 
291 mg/1 Hay 22; hardnes 
sit.

DIS- 
SOL- 
VED- 
PHOS- 

NITRATE PHORUS 
(Nl (PI

OC . 
0 -31 

NO . 
0 -30 

DE . 
0 -3L 

JA . 
0 -31 

FE . 
0 -28 

MA . 
0 -3L 

Ap . 
0 -30 

MA 
0 -31 

JU E 
0 -30 

JU Y 
0 -31 

AU .

SE .
0 -3'J

IME WTP. 
AVG. 
TONS 

PER DAY

T. 
0... 
6... 
V . 
3... 
C. 
0... 
N..

B.

R.

Y 
2...

UNE 
03... 
ULY 
08... 
UG.

EP. 
15...

-

-

.01 

.01

.00 

.01 

.02

.01

.06 

.04 

.03

-

"

.010

.010 

.030

.15 

.16

.10 

.090

.02 .26

DIS 
SOLVED 

ARSENIC 
(AS) 

DATE (UG/L)

OCT. 
10... 3 

MAY 
22... 1

AUG.

chemical analysis 
hardness, 315 mg 

s, 224 mg/1 July

CHEMICAL ANALYSES

DIS 
SOLVED 

DIS- SOLIDS 
SOLVED (RESI- 
BORON DUE AT 

(Bl 180 Cl

"

"

 

79 

68 

65 

82

25 

62 

91 

110

87

DIS 
SOLVED 
BERYL 
LIUM 
(BE) 

(UG/L)

0 

0

314 

306 

337 

367 

352 

326 

335 

347 

306 

318

338

333 

294 

311 

375

325 

291 

315 

331

DIS 
SOLVED 
SELE 
NIUM 
(SEI 

(UG/LI

14

g/1 May 6-9, 1958; minimum 
118 mg/1 Apr. 6-17, 1962. 

May 6, 1958; minimum daily

composited by discharge. 
/I Jan. 7. Minimum observ 
8. Water temperature, mea

, WATER YEAR OCTOBER 1969

DIS- DIS 
SOLVED SOLVED 
SOLIDS SOLIDS HARD- 
ITONS (TONS NESS 
PER PER (CA.MGI

.43 

.42 

.46 

.5C 

.48 

.44 

.46 

.47 

.42 

.43

.45 36 

.40 90 

.42 99 

.51 167

.44 148 

.40 657 

.43 876 

.45 654

72.9 

99.1 

L02 

153 

L65 

220 

929 

786 

997 

439

.9 

.5 

.1

276 

?50 

285 

297 

283 

258 

232 

258 

227 

237

263 

252 

?64 

315 

287 

264 

231 

227 

224

ADDITIONAL DETERMINATIONS

DIS- DIS 
SOLVED SOLVtO DJS- 
C»D- STRON- SOLVED 
MIUM TIUM BARIUM 
(CD) (SRI (BAI 

(UG/LI IUG/LI (UG/LI

0 260 0 

0 196 0

, 174 mg/1 Dec. 

, 223 micromhos

Maximum observed d 
ed during water yea 
sured in waterplant

TO SEPTEMBER 1970

SODIUM 
ALKA- AD- 
LINITY SORP- 

AS TION 
CAC03 "RATIO

227 

239 

26L 

261 

265 

234 

154 

199 

185 

206

223 

233 

243 

278 

221 

249 

199 

201 

208

DIS 
SOLVED 

LITHIUM 
(LII 

(UG/LI

28 

16

.4 

.4 

.4

.4 

.4 

.5 

.5 

.5 

.5

.4

.4 

.4 

.3

.5 

.4 

.5 

.5 

.6

.4

DIS 
SOLVED 
MOLY 
BDENUM 
(MOI 

(UG/LI

6 

3

uring wa 
r: Diss 
, modifi

SPECI 
FIC

COND 
UCTANCE 
(MICRO- 
MHOS)

527 

505 

564 

612 

548 

513 

504 

534 

486 

487

5L6

542 

501 

523

608 

536 

485 

47S 

493

482

DIS 
SOLVED 
VANA 
DIUM 
(V) 

(UG/LI

.6

.8

1-2, 1955. 

Apr. 11, 1962.

ter year: Dissolved 
olved solids, 
ed slightly in tran-

COLOR 
(PLAT- 

PH 1NUM- 
CORALT 

(UNITS) UNITS)

7.9 

8.0 

7.9 

7.8 

7.9 

7.6 

7.6 

7.7 

7.7 

7.9 

7.6 

7.7 

7.7 

7.8

8.2 9 
8.2 6

8.1 7 

7.7 15

7.8 8 

8.1 

7.9 3 

8.0 5 

8.0 6 

8.4 5 

8.0 10

DIS 
SOLVED 
SILVER 
'(AG) 
(UG/L)

0

4



RED RIVER OF THE NORTH BASIN 

05054000 RED RIVER OF THE NORTH AT FARGO, N. DAK.--Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(ONCE-DAILY MEASUREMENT AT 0800)

1
2 
3 
4 
*

6 
T 
8 
9 
10

11 
12 
13

19

16 
IT

19 
20

21 
22 
23 
24 
29

26
2T

30

8 
9 

10

11 
12 
13 
14 
19

16 
IT 
IB 
19
20

21 
22 
23 
24 
25

26 
2T 
21 
29 
30 
31

VERAGE

595 
493
106 
460

4TO 
4T6

481 
491

508 
515
520

132

544 
54T

558
546

544

536 
123 
519

512
520

999

14.0 
13.5 
14.0 
13.9 
14.0

14.0 
13.5 
13.0 
13.0 
13.0

13. 
12. 
11. 
11.
10.

.5 

.5

.0 

.0 

.0

.0

.0

.0 

.0 

.0

6.5 
6.0 
5.5
5.0 
5.5 
6.0

10.0

S19
490 
413 
4TT

481 
482

488 
488

488 
490 
488

486

488 
489

500 
103

506

51* 
515 
515

923 
525

595

T.O 
8.0 
6.0 
6.0 
9.9

9.9
6.0 
6.5 
6.$ 
6.5

6.5 
6.0 
4.5 
3.5
4.0

4.0 
3.0 
2.0 
2.0 
2.0

2.0 
2.0 
2.0 
1.9 
1.5

1.5 
1.5 
1.5 
1.5 
1.5

4.0

549 
559 
563 
555

563 
551

528 
550

523

541

5T6

571 
566

558 

558

570 
560 
551

549 
555

1.5
2.0 
1.5 
1.5 
1.5

1.5 
I. 9 
1.9 
1.5 
1.5

1.5 
1.5 
1.5 
1.5

1.5 
1.5 
1.5 
1.5 
1.5

1.5 
1.5
1.5 
1.5 
1.5

1.5 
1.5 
1.5 
1.5 
1.5 
1.5

1.5

593 
589 
588
579

585
606

5T9 
568

568

562

991

557
566

S6T 

570

56T 
558 
556

56T
560 
56T

5T3

586 
583 
583
586

5T3
569

569

5T3

569

5T1

ST6 
569

536

523

526

S2T

532 
528 
532

55T

(ONCE-DAILY

1.5 
1.5 
1.5 
1.5 
1.5

l.S 
1.5 
1.5 
l.S 
1.5

l.S 
1.5 
1.5 
1.5

1.5 
1.5 
1.5 
1.5 
1.5

1.5
1.0 
1.5 
1.5 
1.5

1.5 
1.5 
1.5 
1.5 
1.5 
1.5

1.5

1.5 
1.5 
1.5 
1.5
1.0

1.5 
1.5 
1.5 
1.5 
1.5

1.5 
1.5 
1.5 
1.5

1.5 
1.5 
1.5 
1.5 
1.5

1.5 
1.5 
1.5 
1.5 
1.5

1.5 
1.5 
1.5

1.5

536
540 
488 
527

540 
5ST

539

551

482

528

522 
522 
522

522

518

49 T

498 

494 

504

520

MEASUREMENT

1.5 
1.5 
1.5 
1.5 
1.5

1.5 
l.S 
1.5 
1.5 
1.5

1.5 
1.5 
l.S
1.5

1.5 
1.5 
1.5 
1.5 
1.5

1.5 
1.5 
1.5
1.5 
1.5

1.5 
1.5 
1.5 
1.5 
1.5 
1.5

581 
577 
690 
639

505 
461

364

385

418 
421 
445

475 
488

510 

523

SOT

561 

660

672 
669

AT Oi

1.5
1.5 
1.5 
1.5 
1.5

1.5 
1.5 
1.5 
1.5 
1.5

2.0 
1.5
2.0 
3.0

3.5 
3.9 
3.S
3.0 
4.5

5.0 
5.5
6.0 
7.0 
8.0

8.5
10.0 
11.0 
13.0 
13.5

669 
646 
648 
639

626 
630 
612
603

576

540 
552 
554

536 
514

488 

486

468

4*6 

483

453 
433

00) 

NAY

13.0 
12.0 
12.0 
13.0 
13.0

13.0 
14.0 
13.0 
15.0 
15.0

H.O
14.0 
14.0 
13.0

13.0 
13.0 
15.5 
15.5 
16.0

15.5
16.0 
16.0 
16.0 
16.0

16.0 
15.5 
15.5 
15.5 
15.5 
15.5

479 
479 
484 
477

497 
512 
516
508

520

536
526 
495

460 
406

444

462 
462 
468

560 

508

532 
573

JUN

16.0 
17.0 
18.5 
19.0
20.0

20.5 
21.0 
23.0 
23.5
24.0

Zf.O 
24. S
24.5 
23.0

23.5
23.0 
22.0 
21.5
21.0

20.0 
21.0 
21.5 
21.5 
22.0

23.0 
24.0 
24.5 
23.5 
24.0

560 
558 
529 
521 
511

500 
493
488 
481

483

478 
474 
457

455 
455

452

449 
465 
462

473 

465

478 
462

JUL

24.5 
25.0 
26.0 
25.5
26.0

2S.O 
25.0 
24.5 
24.0 
25.0

26.0 
26.5 
26.5 
26.0

26.0 
26.0 
26.0 
26.0 
25.0

24.5 
24.0 
23.5 
23.0 
24.5

25.5 
23.5 
24.0 
24.5 
25.5 
25.5

453
448 
447 
442 
436

446 
448 
448 
447 
456

452

450 
449 
442

442 
453

502

494 
465 
442 
438 
444

446

445 
447

414

AUG

25.0 
25.5
24.5 
24.5 
24.5

24.5
25.0 
2S.O 
25.0 
25.0

2S.O 
29.5 
25.5 
29.5 
25.5

25.0 
24.0 
24.0 
23.5 
23.0

22.0 
21.5 
22.0 
22.0 
22.0

22.0 
23.0 
23.0 
22.0 
21.0 
21.5

452 
457 
464 
464 
4*4

474 
479 
476 
484 
483

484

489 
491 
492

492 
494

500

370 
410 
419 
434 
453

454

482 
492

  

SEP

21.5
22.0 
22.0 
22.0 
22.0

23.0 
23.5
22.0 
21.5 
20.5

19.5
19.0 
17.0 
16.S 
16.0

15.0 
15.5 
15.0 
16.5 
18.5

18.5
18.0 
17.0 
17.0 
18.0

17.0 
17.0 
17.0 
15.5 
14.5



RED RIVER OF THE NORTH BASIN 

05054020 RED RIVER OF THE NORTH BELOW FARGO, N. DAK.

LOCATION.--Lat 46°55'50", long 96°47'45", in SWjNEj sec.19, T.140 N., R.48 w., Cass County, at bridge on county 
highway 2 miles north of North Dakota State University campus in Fargo, and 12 miles above mouth of Sheyenne 
River.

DRAINAGE AREA.--6,820 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses: July 1969 to September 1970.

REMARKS.--Records of discharge are given for station 05054000 Red Ri 
treated sewage inflow between sites.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT.

NOV.

DEC. 
10... 

JAN.

FEB. 
OS... 

MAR. 
OS... 
APR.

HAY 
07... 
JUNE 
03... 

JULY 
08... 

AUG. 
OS... 

SEP.

DIS 
CHARGE

122

132

ieo

760 

1010 

700 

120

DIS- 
DIS- DIS- SOLVED 

DIS- SOLVED SOLVED MAS- 
SOLVED MAN- CAL- NE- 
IRON GANESE CIUM SIUM SODIUM 
(FE) (MN) ICA) IMG) I NA I

22 40     2*

26 64     25

3* 34     19 

45 31

40 33

PO- 
TAS- BICAR- 
SIUM BONATE 
(K) (HC03)

6.3 326

344 

6.9 284

266 

5.3 256

CHLD- 
SULFATE RIDE 
(S04) (CD

49

58 

52

130 

62 

65 B.8 

58 11

DIS 
SOLVED 
FLUO- 
RIDE NITRATE 
(F) (N)

.4 .6

.9 

.3 .7

.04 

.4 .03 

.3 

.5

DIS-

INUM 
(AL)

TOTAL 
DIS-

MIUM 
(CR) (NI) (CU) (PB) (ZN) (CO) (AS)

DIS-

(SEI

DIS-

(CD)

ois-

(SR)

DIS-

IBAI

HAY

JUNE 
03... 

JULY

AUG.

SEP. 
10...

DATE 

OCT.

NOV. 
14... 

DEC.

JAN. 
07... 

FEB.
05... 

MAR.

APR. 
01...

HAY

JUNE

JULY 
08... 

AUG.

SEP. 
10...

~

211

DIS- 
SOL- 
V ED- 
PHOS 

PHORUS

(HG/L)

l.l

1.1 

1.2

.65

_

0 1 0

0 0 112

DIS 
SOLVED DIS- 

DIS- SOLIDS SOLVED 
SOLVED! (RESI- SOLIDS 
BORON DUE AT (TONS

(UG/L) (NG/L) AC-FT)

375 .51

394 .54 

393 .53

353 .48

346 .47

169 463 .63

0 13 0 1   D 160 0

0 45   9 135 0

NON- SODIUM SPEC I - 
CAR- ALKA- AD- FIC COLOR 

HARD- BONATE LINITY SORP- COND- (PLAT- 
NESS HARD- AS TION UCTANCE PH INUM-

(MG/L) (MG/L) (MG/L) MHOS) (UNITS) UNITS)

284 29 256   582 7.8

315 35 280   638 8.0 

297 15 282   640 7.8

2*8 38 209   571 8.1

238       536

239     1.2 708



RED RIVER OF THE NORTH BASIN 

05054020 RED RIVER OF THE NORTH BELOW FARGO, N. DAK.--Continued

CHEMICAL ANALYSES, HATER YEAR OCTCfSER 1969 TO SEPTEMBER 1970

OCT.

NOV. 
1*. 

DEC. 
10. 

JAN.

FEB.

MAR. 
05. 

APR. 
01. 

MAY 
07. 

JUNE 
03. 
JULY

AUG.

SEP. 
10.

DIS- DIS- DIS-

LIUM MERCURY BDENUM DIUM 
(BE) (HG) (MO) (V)

'.'.

0   D 

0   8

0 .0 0 -

TIME ERATURE CHARGE

OCT.

NOV. 
14... 1300 2.5 12$ 

DEC. 
10... 1130 1.5 122 

JAN. 
07... 1200 .0 163 

FEB. 
OS... 1300 .5 132 

MAR. 
05... 1600 .5 180 

APR. 
Dl... 1400 1.0 350 

MAY 
07... 1330 13.5 760 

JUNE

AUG. 
05... 1530 26. D 120 

SEP. 
10... 1630   41

HEPTA- 
HEPTA- CHLDR

DATE (UG/L) (UG/L) (UG/L)

OCT. 
16...   

NOV. 
14... 

DEC. 
10... .00 .00 . DD 

JAN. 
07... 

FEB.

MAR. 
05... .00 .00 .00 

APR.

MAY

JUNE 
03... .00 .00 .DO 

AUG.

SEP. 
10... .00 .00 .DO

METHY- 
LENE

SILVER GEN PHDRUS CARBON CYANIDE SUB- BID- 
(AG) (N) (P) (C) (CN) STANCE ITY

1.4 1.2     .19 7 

D 1 1.5 1.3 9.0   .22 7

0 2 1.9 1.1 15   .05 15 

.48 .81     .19 10 

.04 .59     .04 45 

6 0 .04 .38 IB   .02 15

2 4.8 4.0   .04

PESTICIDE ANALYSES 

01- 01-

DANE

.00   .00 .00 .03   .02 

.00     .02 .01 .05   .01

.00 .00 .03 .02 .08 .26 .00

BID- 
CHEM- 

METHYL ICAL

THION THION DEMAND 
(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (MG/L)

.00     .02 .DO .00 6.8

.01     .25 .02 .00

.00     .06 .00 .00 15

.00 .00 .00 .21 .01 .00 11



RED RIVER OF THE NORTH BASIN 

05054020 RED RIVER OF THE NORTH BELOW FARGO, N. DAK.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
FIELD DETERMINATIONS

DATE

OCT.
16...

NOV.
14...

DEC.
10...

JAN.
07...

FEB.
05...

MAR.
05...

APR.
01...
MAY

JUNE
03... 

JULY
08...

AUG.
05...

SEP.
10...

1230

1300

1130

1200

1300

1600

1*00

1600

1330

1530

1630

TEMP
ERATURE 
(DEG C)

8.0

2.5

1.5

.0

.5

.5

1.0

19.5

24.0

26.0

18.5

DIS
CHARGE 
(CFS)

42

125

122

163

132

180

350

1010

TOO

120

41

SPECI 
FIC

COND
UCTANCE
(MICRO- 
MHOS)

690

560

590

600

700

550

560

680

520

510

510

720

PH

(UNITS)

7.7

8.3

8.3

8.6

8.3

8.8

8.2

8.6

8.3

8.1

8.0

7.6

DIS
SOLVED

(MG/L)

2.3

9.4

9.2

10.0

9.2

10.0

9.7

5.2

4.5

5.3

IMME 
DIATE 
COLI-
FORM
(COL.

100 ML)

5000

18000

4000

110000

2500

2300

8400

5000

100

 

 

FECAL 
COLI-
FORM
(COL.

100 ML)

 

 

 

 

 

 

 

 

480

1300

05056000 SHEYENNE RIVER NEAR WARWICK, N. DAK. 
(Irrigation network station)

LOCATION.--Lat 47°48'20", long 98°42'57", on south quarter of line between sees.15 and 16, T.150 N., R.63 w., Eddy

DRAINAGE AREA.-.2,070 sq mi, approximately, of which about 1,310 sq mi is probably noncontributing (includes 227 sq mi 
in closed basins).

PERIOD OF RECORD.--Chemical analyses: January 1951 to September 1970.
Water temperatures: January 1951 to September 1962, October 1963 to September 1964, October 1965 to September 1970.

EXTREMES.--1969-70:
Dissolved solids: Maximum, 761 mg/1 July 1-31; minimum, 340 mg/1 Dec. 1-31. 
Hardness: Maximum, 309 mg/1 June 1-30; minimum, 160 mg/1 Apr. 1-30.

Period of record:
Dissolved solids: Maximum, 1,230 mg/1 Mar. 21-23, 1955; minimum, 150 mg/1 Apr. 5-9, 1960. 
Hardness: Maximum, 572 mg/1 Mar. 20, 1959; minimum, 71 mg/1 Apr. 5-9, 1960.

Water 
fre

solid

DATE

OCT.
01-31

NOV.
01-30

DEC.
01-31

JAN.
01-31

FEB.
01-28

MAR.
01-31

APR.
01-30

HAY
01-31

JUNE
01-30

JULY
01-31

AUG.
01-31

SEP.
01-30 

WTD. AVG.
TIME WTD. 

AVG.
TONS 

PER DAY

tempera 
ezing po

s, 790 m

MEAN
DIS

CHARGE
(CFSI

3.0

4.7

4.9

3.6

3.6

15

179

108

59

13

28

4.8

36

tures: Maximum (1951-55, 1956-62, 1963-64, 1965-70), 30 
int on many days during winter periods.

g/1 Aug. 7.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO

DIS-
DIS- DIS- SOLVED

DIS- SOLVED SOLVED MAG-
SOLVFD MAN- CAL- NE-

SILICA IRON GANESE CIUM SIUM SODIUM
(SK12I (FE) (MN) (CA) (MG) (Nil
(MG/LI (UG/LI (UG/L) (MG/L) (MG/LI (MG/LI

100

62

26

38

32

57

62

137

141

156

160

70

101

87

            0.7

.0°C July

SEPTEMBER

PO
TAS
SIUM
(K)

(MG/LI

7.4

6.7

4.2

 

 

 

_

 

12

12

12

7.9

21, 1955, July 10, 1970;

1970

BICAR- CHLD-
BONATE SULFATE RIDE
(HC03) (S04I (CD
(MG/L) (MG/LI (MG/LI

410

354

296

329 60

277 54

366 66

225 89

411 201

483

539

486

309

346 

375

L, 1969.

OIS-
SOLVEH
FLUO-
RIDE
(F)

(MG/LI

_

_

_

_

_

_

_

 

 

__

_

 



RED RIVER OF THE NORTH BASIN 

05056000 SHEYENNE RIVER NEAR WARWICK, N. DAK.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT. 
01-31 

NOV.

01-31 
JAN. 
01-31 

FEB. 
01-28 

MAR.

APR. 
01-30 

MAY 
Dl-31 

JUNE 
01-30 

JULY

01-31 
SEP. 
01-30

WTD. AVG. 
TIME HTD. 

AVG. 
TONS 

PER DAY

NITR/UE
(N)

-

 

--

-

CHARGE

DIS- 
SOL- 
VED- 
PHOS- 

PHORUS 
(P)

-

 

-_

"

(SI02)

OCT. 
07... 2.5 B.2 

MAY 
19... A151 16 

AUG. 
07... 70 12 

A DAILY MEAN DISCHARGE.

DIS
SOL

NITRATE 
(N) 

DATE (MG/L)

OCT. 
07... .05 

MAY 
19... .04 

AUG. 
07... 2.7

OAIE 

OCT. 
07... 

MAY 
19...

PHOS 
PHORUS 
(P) 

(MG/L)

.010 

.29

1500 

1300

OCT. 
07... 

HAY 
19...

DIS 
SOLVED 
BORON 

(B)

-

"

 

-

DIS 
SOLVED

(FE)

55

51

SOLVED 
BORON 

(E) 
(UG/L)

207 

332 

343

(DEG C)

9.0 

14.0

DIS 
SOLVED 

ARSENIC 
(AS)

10

B

DIS 
SOLVED 
SOLIDS 
(RESI 
DUE AT 
180 C)

340

359 

696 

722

681 

396 

535

DIS 
SOLVED 
MAN-

(MN) 
(UG/L)

18 

26

DIS 
SOLVED

(RESI 
DUE AT 
180 C)

606 

738 

790

(CFS) 

2.5 

151

DIS 
SOLVED 
SELE 
NIUM 
(SE)

10 

12

DIS 
SOLVED 
SOLIDS 
( TONS

.46

.49 

.95 

.9B

.54 

.73

DIS 
SOLVED 
CAL-

(CA) 
(MG/L)

43 

53

41

D1S-

SDLIDS 
(TONS 
PER

.82

1.00 

1.07

ADDITION;

DIS 
SOLVED 
ALUH-

(UG/LI 

323 

411

DIS 
SOLVED 
CAD- 
MIUH 
(CD)

0 

0

DIS 
SOLVED 
SOLIDS HARD- 
(TDNS NESS

4.50 237

174 160 

203 3C2 

115 309

5.13 190 

214

DIS 
SOLVED 
MAG- 
NE-

(HG) (NA) 
(MG/L) (MG/L)

26 129 

35 151 

35 190

DIS-

SOLIDS HARD- 
(TONS NESS 
PER (CA.MG)

4.09 212

149 245

IL DETERMINATIONS

TOTAL 
DIS 
SOLVED OIS- 
CHRD- SOLVED

(UG/L) (UG/L)

0 1 

0 0

DIS 
SOLVED OIS- 
STRON- SOLVED 
TIUM BARIUM 
(SR) (BA)

312

356 0

ALKA 
LINITY 

AS

242

184 

337 

396

254 

284

PO 
TAS 
SIUM 
(K) 

(MG/L)

12 

9.8 

17

ALKA 
LINITY 

AS 
CAC03

373

456

DIS 
SOLVED

(CU) 
(UG/L)

27 

11

DIS 
SOLVED 

LITHIUM 
(LI)

92 

77

SODIUM 
AD 

SORP 
TION

.7

2.1 

3.4 

3.5

2.2

2.B

BICAR 
BONATE 
IHCD3)

454 

452 

556

SODIUM 
AD 

SORP 
TION 

RATIO

3.9

5.3

DIS 
SOLVED

(PB) 
IUG/L)

0 

0

DIS- 
SDLVED 
MOLY 
BDENUM 
(MD)

17

0

SPECI 
FIC 

COND 
UCTANCE PH

MHOS) (U><ITS>

532 7.B

551 7.4

1010 7.7 

1050 7.9

611 B.O 

793 7.6

CHLD- 
SULFATE RIDE 
(S04) (CD

130 15 

189 20 

165 22

SPECI 
FIC 

COND 
UCTANCE PH 
(MICRO- 

MHOS) (UNITS)

926 8.1

1120 8.2

DIS- DIS 
SOLVED SOLVED

1ZN) (CD) 
(UG/L) (UG/L)

9 0 

13 0

DIS 
SOLVED 
VANA 
DIUM 
(V)

.0 

.0

COLOR 
(PLAT 
INUM- 
COBALT 
UNITS)

DIS 
SOLVED 
FLUO- 
RIDE 
(F)

.1 

.4 

.0

COLOR 
(PLAT 
INUM- 
COBALT 
UNITS)

45

75



RED RIVER OF THE NORTH BASIN 

05056000 SHEYENNE RIVER NEAR WARWICK, N. DAK. Continued

SPECIFIC CONDUCTANCE CMICROMHOS AT 25»C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 19TO 

HO* DEC JAN FfB HM AM MY JUN 4Ut

I
2 
3
4 
9

6 
T 
8 
* 
10

11 
12 
13 
14 
19

16 
IT 
18 
19 
20

22 
23 
24 
25

26 
2T 
28
29
30 
31

AVERAGE

DAY

1 
2

4 
5

6

8 
«

11
12

14 
19

16 
IT

19
20

21 
22
23 
24 
25

26 
2T

29
30 
31

AVERAGE

824 
T86 
T»9 
849 
8*3

8*9 
932 
901 
8*2 
934

9TO 
94* 
959 
953
1000

988
9*8 
T86 
T64 
804

555
533
7*0 
8T5

856
593 
524 
539 
508 
558

 05

OCT

11.5 
11.5

11.0

3.5 

1.5

5.5

 42
838
MI 
631
551

69O 
55T 
516 
5)4
TT8

no
T82 
T84 
515 
830

82T 
838
449 
502 
8T3

815 
815 
815
590

502 
532
562
624
604

6T6

NOV

6.5

3.5

  

613
TTO 
506 
5O4 
506

5T8
540 
T62 
603 
533

512 
499 
5*8 
533
546

564 
495 
510 
526
501

685
492
482 
490

516 
4TT 
4T2 
486 
482 
483

540

DEC

1.5

1.0

3.0

496 
498
4T6 
5IT 
TT8

T55 
TT6 
T91 
 09 
699

660 
62O 
563 
609 
535

5T2 
606 
521 
T82 
T95

T10 
5TO 
545 
526

524 
541 
4TS 
502 
494 
499

608

JAN

0.5

2.0

3.5

STO 
640 
TOO 
TTT 
550

4T3 
462 
S48 
195
560

948 
588
519 
536 
54T

558
STO 
4T8 
582 
302

515
526 
664 
SIT

620 
55T 
524

564

FES

3.0

1.0

__

558
52T
990 
520 
560

531 
5*4
515 
519
516

49»
53T 
506 
392 
511

506 
509 
4T9 
532
508

525 
510 
693 
 T5

T16 
756 
622 
631 
640 
859

584

MAR

0.5

1.0

1.0

110O 
1300 
1030 
913 
682

532 
381
326 
343
396

3*6 
384 
384
380 
403

446 
495 
511 
531 
559

658
T15 
T92
780

808
836 
843 
868
861

640

APR

1.0

T.O

-_

862 
858 
884 
911 
938

96T 
9T6 
9TO 
982 
978

991 
994 
9T6
9TO 
1000

1060 
1040 
1050 
1090 
10TO

1090 
1100 
1080 
1140

1150 
1160 
1160 
1150 
1160 
1160

1030

MAY

11.0

15.0

18.0

1150 
1120 
1110 
1130 
1130

1130 
1140 
1170 
1190 
1160

1180 
1190 
943 
984 
969

969 
92T 
885
927 
969

1030 
1050 
1060 
10TO

1080 
1120 
1120 
1130 
1150

1070

JUN

2T.O

22.0

25.0

23.0

  

1140 
1130 
1140 
1140 
1150

1140 
1120 
1150 
1160 
1160

1160 
1150 
1150 
1140 
1110

1120 
1110 
1110 
1130 
1140

10TO 
1020 
1090 
1120

10TO 
1130 
1130 
1080 
10TO 
1040

1120

JUL

23.5

28.0

25.0

23.5

25.0 

25.0

23.5

1060 
1030 
956 
866 
963

1060 
1150 
1180 
1180 
1180

1140 
1090 
1030 
9T9 
919

910 
880 
830 
803 
TT8

T32 
T18 
Til 
695

695 
64T
681 
66T 
650 
656

891

AUG

Z5.5

2T.O

25.5

22.0 
20.5

21.5 

19.5

21.0

660 
640 
632
6SO 
630

618 
STO 
590 
546 
568

586 
586
629 
611 
636

636 
633 
630 
628 
628

635
644 
602 
560

563 
584
59T 
628 
632

613

SEP 

21.0

25.0

15.5

13.5

15.0

15.5

13.5 
15.0

10.5 

12.0

  



318 RED RIVER OF THE NORTH BASIN

05056400 BIG COULEE NEAR CHURCHS FERRY, N. DAK.

LOCATION.--Lat 48°10'40", long 99°13'15", in NWjNWj sec.12, T.154 N., R.67 W., Benson County, at gaging sta 
bridge on U.S. Highway 281, 1 mile downstream from Little coulee, and 6 miles south of Churchs Ferry.

DRAINAGE AREA.--2,150 sq mi, approximately, of which about 690 sq mi is probably noncontributing. 

PERIOD OF RECORD.--chemical analyses: June 1954 to September 1970. 

REMARKS.--No flow Jan. 18 to Mar. 22.

CHEMICAL ANALYSES  WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT.
07...

NOV.
20... 

DEC.
19...

APR.
09...

MAY
20...
27...

JUNE
09...

JULY
21...

AUG.
05...

SEP.
01...
30...

DIS

CHARGE

32

A20

All

A16

A391
A351

255

134

A104

A28
A45

SILICA
(SI02I

19

22

24

13

8.9
7.8

11

22

21

2.0
2.5

DIS
SOLVED
IRON
(FEI

54

0

109

21
102

115

 

80

86
226

DIS 

SOLVED
MAN

GANESE
(MNI

47

41

700

12
6

120

 

25

31
33

DIS- 

DIS- SOLVED 
SOLVED MAG-
CAL- N
CIUM S

E-
IUM

(CAI (MGI

66

100

43

50
60

62

63

70

55
57

38

55

16

26
26

27

35

39

39
43

SODI UM
(NAI

51

75

24

34
32

34

49

to

58
62

PO
TAS
SIUM
IK)

30

27

12

18
14

15

19

20

22
28

BICAR
BONATE SULFATE
<HC03I (S04I

347 132

508 217

122 116

216 131
215 150

229 147

240 181

292 181

266 191
289 205

CHLO
RIDE
(CD

21

31

34

11

14
16

17

20

20

21
24

A DAILY MEAN DISCHARGE.

DATE

OCT.

NOV.
20... 

DEC.
19...

APR.
09...
MAY
20...
27... 

JUNE
09... 
JULY
21...

AUG.
D5...

SEP.
01...
30...

DATE

OCT.
07...

MAY
20.. .
27...

AUG.
05...

SEP.
01...

DATE

OCT.
07...

MAY
20...
27...

NITRATE
(Nl

IMG/LI

.6

.5

1.1

.3

.06

.04

.1

.1

.8
1.8

TIME

DIS-
SOL-
VED-

PHOS-
PHORUS
IP)

(MG/LI

.22

.12

.07

.03

.10

.14

.23

.04

.09

TEM-
PERA- 

TURE-
(DEG C)

0840

1200
1200

1400

1700

DIS 

SOLVED
ARSENIC

(AS)
(UG/L)

4

15
 

6.0

11.0
9.5

 

 

DIS

SOLVED
BORON

(Bl
(UG/LI

158

51

69
73

88

126

119

141
131

DIS 

CHARGE
(CFS)

32

391
351

 

 

DIS-

BERYL-

(

LIUM
(BE)
UG/L)

 

0
 

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 Cl
(MG/LI

045

315

397

453

547

560

533
600

DIS

SOLVED
ALUM
INUM 
(AL)

(UG/L)

281

 
 

257

275

DIS-

SELE-
NIUM
(SE)

(UG/L)

0

20
 

DIS

SOLVED
SOLIDS HA
(TONS NE
PER IC«

I
RD-

iSS
i.MGI

AC-FTI (MG/LI

1.15

.43

.54

.74

.76

.72

.82

TOTAL
DIS

SOLVED
CHRO-

(CR)
(UG/L)

0

0
 

 

"

DIS-

CAD-

MIUM
(CD)

(UG/L)

0

0
 

474

172

233

300

333

299
318

NON-
CAR

BONATE
HARD
NESS
(MG/LI

57

72

56

103

94

Bl
81

DIS

SOLVED

(NI)
(UG/L)

0

5
 

 

""

DIS

SOLVED 
STRON-

1
1

TIUM
:SRI
:UG/D

184

266
 

ALKA
LINITY

AS
CAC03
(MG/LI

417

100

177

196

239

21B
237

DIS

SOLVED

(CU)
(UG/L)

0

0
 

 

"

DIS

SOLVED
BARIUM
(BA)

(UG/L)

0

0
 

SDDIUM SPECI-
AD- FIC

SORP- COND-
TION UCTANCE

RATIO (MICRO-
MHOS)

1.5 1200

.8 479

1.0 631

'

1.2 748

1.2 809

1.5 801
1.5 880

DIS

SOLVED

(PB)
(UG/L)

0

0
 

 

"

DIS

SOLVED
LITHIUM

(LI)
(UG/L)

45

27
 

PH

(UNITS)

7.

7.

7.

7.

7.
7.

7.

8.

8.

8.
7.

DIS

SOLVED 
ZINC
(ZN)

(UG/L)

7

16
 

 

DIS 

SOLVED
MOLY
BDENUM
(MO)

(UG/L)

7

2
 

8

9

9

1

7
8

9

0

1

1
9

DIS 

SOLVED 
FLUO-
RIDE
(Fl 

(MG/LI

COLOR 
(PLAT 
INUM- 

COBALT 
UNITS)

DIS 
SOLVED 
COBALT
(CO) 

(UG/L)

DIS 
SOLVED 
VANA 
DIUM 
(V) 

(UG/L)



RED RIVER OF THE NORTH BASIN 319 

05057000 SHEYENNE RIVER NEAR COOPERSTOWN, N. DAK.

LOCATION.--Lat 47°26'0l", long 98°01'43", in NE}NE}SEj sec.27, T.146 N., R.58 W., Griggs County, at gaging station at 
county bridge, 5 miles east of Cooperstown.

DRAINAGE AREA.--6,470 sq mi, approximately, of which 5,200 sq mi is probably noncontributing (includes 3,800 sq mi in 
closed basins).

PERIOD OF RECORD.--Chemical analyses: October 1959 to September 1960, October 1966 to September 1970. 
Water temperatures: October 1966 to September 1970.

EXTREMES.--1969-70:
Dissolved solids: Maximum, 714 mg/1 June 1-30; minimum, 312 mg/1 Apr. 1-30.
Hardness: Maximum, 365 mg/1 Feb. 1-28; minimum, 160 mg/1 Apr. 1-30.
Specific conductance: Maximum daily, 1,120 micromhos May 26, 29; minimum daily, 288 micromhos Apr. 6.
Water temperatures: Maximum, 26.0°C Aug. 13; minimum, 0.5°C on many days during November to April.

Period of record:
Dissolved solids: Maximum, 1,230 mg/1 Mar. 15-18, 1967; minimum, 208 mg/1 Mar. 24-25, 1967.
Hardness: Maximum, 681 mg/1 Mar. 15-18, 1967; minimum, 102 mg/1 Mar. 24-25, 1967.
Specific conductance: Maximum daily, 2,170 micromhos Mar. 18, 1967; minimum daily, 282 micromhos Apr. 17, 1969
Water temperatures: Maximum, 27.0°C Aug. 5, 6, 1968; minimum, freezing point on many days during winter periods

REMARKS. - 
Dissc

OCT.
01-31

NOV.
01-30

DEC.
01-31

JAN.
01-31

FEB.
01-28

MAR.
01-31

APR.
01-30

MAY
01-31

JUNE
01-30

JULY
01-31

AUG.
01-31

SEP.
01-30

MTD. AVG. 
TIME WTD. 

AVG.
TONS

PER DAY

OCT.
01...
04...

nay.
03...

DEC.
02...

FEB.
03...

MAR.
04...

MAY
18...

JUNE
05...

AUG.
04...

SEP.
03...

lived soli

MEAN
DIS 

CHARGE

27

27

22

16

11

32

521

265

185

39

39

19

100

420
A"

A"

21

A12

A15

316

A158

A29

16

ds, 782 mg/1 June 5; hardness, 376 mg/1 June 5.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO

DIS- 
DIS- OIS- SOLVED

DIS- SOLVED SOLVED MAG-
SOLVED MAN- CAL- NE-

<SI02) (FE) (MNI (CA) (MG) (NA)

103

100

96

81

81

61

43

112

117

114

126

108

ANALYSES OF ADDITIONAL SAMPLES
(DISCHARGE AT TIME OF SAMPLING)

20     63 33 110
16 67 440 63 26 107

13     72 34 96

11     82 38 96

24 66 0 90 36 85

25 18 128 90 33 83

19 27 38 74 41 116

26 196 460 83 41 121

21 119 400 69 32 107

25 140 380 58 32 136

SEPTEMBER 1970

PO-
TAS- BICAR-

(K) (HC03) (S04)

.0 395

7.5 422

469 149

435 135

447 141

285 106

176 92

376 216

12 430

11 460

1 1 442

12 375 

306

393

  63 --

9.7 384 181
11 376 181

8.8 394 174

6.0 46B 161

8.9 456 137

8.9 448 143

9.6 369 262

10 440 237

9.5 434 171

11 500 157

DIS
SOLVED

CHLQ- FLUO-

(CL) (F)

 

 

 

 

 

 

 

 

 

 

 

_

20 .4
11 .1

19 .3

30 .2

15 .2

17 .2

16 .3

19 .4

18 .2

18 .4

A DAILY MEAN DISCHARGL.

ADDITIONAL DETERMINATIONS

1640

1700

1140

TEMP- DIS-

10.0 24

15.0 316

19.0 16

DIS
SOLVED
ALUM
INUM

148

289

387

TOTAL
DIS

SOLVED
CHRO
MIUM

0

0

 

DIS
SOLVED
NICKEL 
(NI)

0

0

 

DIS
SOLVED
COPPER 
ICU)

34

14

 

DIS
SOLVED
LEAD 
IPB)

0

0

 

DIS
SOLVED
ZINC 
<ZN)

33

0

 

DIS
SOLVED
COBALT 
(CO)

(UG/L) 

0

0



RED RIVER OF THE NORTH BASIN

05057000 SHEYENNE RIVER NEAR COOPERSTOWN, N. DAK.--Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- DIS- 
SOL- SOLVED DIS- DIS-

PHOS- SCLVFD [RESI- SOLIDS SOLIDS HARD- LINITY 
NITRATE PHORUS BORUN OUF AT (TONS (TONS NESS AS 

IN) (P) IB) 130 C) PER PER (CA.MG) CAC03

OCT.
31-31

NOV.
01-30 

DEC.
01-31

JAN.
01-31

FEB.
01-28

MAR.
DI-3I

APR.
01-30

MAY
Dl-31

JUNE
01-30

JULY
01-31 

AUG.
01-31

SEP.
01-30

WTD. AVG.
TIME WTD.

AVG.
TONS

OCT. 
01...
04... 

NOV.
03...

DEC.
02...

FEB.
03... 

MAR.
04...

MAY
18...

JUNE

AUG.

SEP. 
03.. .

633 .86 46.1

656 .89 39.0

610 .83 26.4

627 .85 19.8

440 .60 38.0

312 .42 439

685 .93 490

714 .97 357

648 .88 68.2

608 .83 31.2

516 .70

603 .82

139

ANALYSES OF ADDITIONAL

.00 .11 194 627 .85 33.9

.01 .06 124 615 .84 54.8

.01 .01 198 657 .89 37.3

.9 .15 130 623 .85 20.2

.4 .09 136 618 .84 25.0

.02 .10 190 737 1.00 629

3 ,

314

358

353

365

240

160

324

343

283

272

254

306

SAMPLES

318

359

360

351

376

324

384

357

366

234

145

308

352

362

308

251

322

308

323

384

367

3D3

361

SODIUM SPECI-

SORP- CCJND- IPLAT- 
TIDN UCTANCE PH INUM- 

RATIO (MICRO- COBALT
MHOS) (UNITS) UNITS)

2.5

2.2

1.9

1.8

1.7

1.5

2.7

2.7

2.7

3.3

2.9

2.1

2.4

2.9

2.3

2.2

1.9

2.7

2.7

950 S.I

964 7.5

904 7.9

921 8.0

668 7.6

477 7.5

969 7.8

1020 /.9

986 1.9

950 7.9

093 7.8

754 7.7

aau 7.8

93? 8.3
939 B.O

937 a. I

991 t!.2

945 3.0

963 8.2

1060 B.O

10BC a. 2

 

--

 

 

--

 

-

--

--

_

--

n
22

8

20

 

25

2

^

21

ADDITIONAL DETERMINATIONS

DIS 
SOLVED

ARSENIC

... 4

... 9

DIS
SOLVED 
SELE
NIUM
ISE)

0

14

DIS
SOLVED 
CAD
MIUM
(CD)

C

0

DIS
SOLVED 
STRON
TIUM
(SR)

216

432

DIS 
SOLVED
BARIUM
(01)

0

0

DIS 
SOLVED

LITHIUM
(LI )

72

75

SOLVED 
MOLY
BDENUM
(MO)

7

0

SOLVED

IV)

.0



RED RIVER OF THE NORTH BASIN

05057000 SHEYENNE RIVER NEAR COOPERSTOWN, N. DAK.--Continued 

SPECIFIC CONDUCTANCE (MICRCMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

NOV DEC JAW FEB MAR APR MAY JUN JUL

1
2 
>
» 
*,

6
r 
e

10

ii
12 
13

15 

16

ia

21

29 

31

1 
2

4 
5

* 
T

* 
10

11 
12

14 
IS

It
IT

19 
20

21 
22

24
25

26

28 
29
30
3i

ERA6E

910 
925 
908 
920 
913

911 
933 
9*6

no

930 
897 

10TO

953 

997

961

90S

90*

11.0 
11.0

11.0 
10-5

10.0

5.5

897 991 9JO 939 95« 528 792
891 991 971 951 959 509 867 
885 1010 914 963 916 498 1070 
871 1010 991 973 872 388 906 
927 1000 883 947 886 294 556

961 988 962 950 900 288 1020 
953 997 8*8 973 913 301 891
918 1000 895 947 898 3O6 1066

930 930 921 920 813 4S6 904 
901 956 910 894 924 507 961

918 991 862 941 929 481 909

930 976 884 899 921 513 1070

   949 927    472    1080

1.0 0.9 0.5    0.5 9.0 15.5

1050 
1030 
1070 
1100 
1090

1090 
1070 
1060

1010

1UO 
1090

1100

997

1100 

1070

1010

939

18.5 

18.5

19.0

950 
961 
972 
982 
987

992 
99T 
1000

1000

997 
991

987

953

1010

1030 
1040

1040 
1040

967 
963

25.0 

22.0

25.5

958 
942 
942 
955 
939

950 
955 
977

952

983 
909

47

37 
37
39

950 
960

983 
99*

1050 
1050

23.5

22.0

20.0

21.0 

21.5

21.0 
18.5

1060 
1050 
1050 
1050 
1090

1060 
1020 
878

642

691 
71T 
744

856

960 
980
97*

966
960

952
960

921

21.0 
21.5

21.0

18.0 

13.0

12.0

15.0

13.0 

12.0

15.5
16.5



322 RED RIVER OF THE NORTH BASIN

05058700 SHEYENME RIVER AT LISBON, N. BAR.

LOCATION.--Lat 46°26'49", long 97°40'44", on line between secs.l and 2, T.134 N., R.56 W. , Ransom County, at gaging 

Timber Coulee, and at mile 162.1.

DRAINAGE AREA. 8,190 sq mi, approximately, of which about 5,700 sq mi is probably noncontributing (includes 3 800 sn 
mi in closed basins).

PERIOD OF RECORD.--Chemical analyses: August 1956 to September 1970. 
Water temperatures: August 1956 to September 1970.

Maximum, 672 mg/1 Nov. 1-30; minimum, 414 mg/1 May 1-31.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT.
01-31

NOV.
01-30

DEC.
01-31

JAN.
01-31

FEB.
01-28

MAR.
01-31

APR.
01-30

MAY
01-31

JUNE
01-30

JULY
01-31

AUG.
01-31

SEP.
01-30

WTD. AVG. 
TIME WTD. 

AVG.
TONS 

PER DAY

OCT.
10...

MAY
23...

SEP.
12...

A DAILY

MEAN s
CIS- SILICA

CHARGE (SI02)

22

48

58

66

101

231

523

40?

447

68

18

17

166

18 10

262 2.4

A27 18

MEAN DISCHARGE.

DIS
SOLVED

ARSENIC
(AS)

DATE (UG/LI

OCT.
10... 4

MAY . 1970
23... 4

DIS- 
DIS- DIS- SOLVED

DIS- SOLVED SOLVED MAG-
GLVED MAN- CAL- NE-
IRON GANESE CIUM SIUM SODIUM
(FE) (MN) (CA) IMG) (NA)

83

95

78

73

77

72

66

58

        58

65

83

88

66 

75

29

ANALYSES OF ADDITIONAL SAMPLES
(DISCHARGE AT TIME OF SAMPLING)

21 423 63 26 75

25 203 52 26 63

77 34 94

ADDITIONAL DETERMINATIONS

DIS- DIS- DIS- DIS
SOLVED SOLVED SOLVED SOLVED DIS-
BERYL- SELE- CAD- STRON- SOLVED
LIUM NIUM MIUM TIUM BARIUM
(BE) ISE) (CD) ISR) IBA)

(UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

40 480 0

0 14 0 350 0

PO-
TAS- BICAR- CHLD-
SIUM BONATE SULFATE RIDE
IK) (HC03) (S04) (CD

14 268

13 310

13 304

288 165

300 161

268 139

245 142

230 127

11 231

12 258

13 268

13 262

250 

269

112

13 253 173 43

11 240 147 19

14 287 228 49

DIS- DIS-
DIS- SOLVED SOLVED

SOLVED MOLY- VANA-
L1THIUM BDENUM DIUM

(LI) (MO) (V)
(UG/L) (UG/L) (UG/L)

63 2 .3

47 5 1.2

DIS
SOLVED
FLUO-
RIDE
IF)

 

 

 

 

 

 

 

 

 

 

~

.3

.3

.4



RED RIVER OF THE NORTH BASIN 

05058700 SHEYENNE RIVER AT LISBON, N. DAK.--Continued

EXTREMES, 1969-70.--Continued
Hardness: Maximum, 35O mg/1 Nov. 1-30; minimum, 223 mg/1 May 1-31.
Specific conductance- Maximum daily, 1,100 micromhos Nov. 24; minimum daily, 323 micromhos May 29.

Period of record:
Dissolved solid

1960.
Hardness: Maxi

REMARKS. --Daily Sam

NITRA1E 
(N)

OCT.
01-31

NOV.
01-30

DEC.
01-31

JAN.
01-3L

FEB.
01-28

MAR.
01-31

APR.
01-3C

HAY
01-31

JUNE
01-30

JULY
01-31

AUG.
01-31

SEP.
01-30

TIME WTD. 
AVS.
TONS 

PER DAY

OCT.
10... .06

MAY , 1970
23... .01

SEP. 
12... .1

DATE 

OCT.
10...

MAY
23...

s (1956-58, 1959-70): Ma

mum, 458 mg/1 May 16-31,

DIS- OIS-
S11L- SOLVED
VcD- DIS- SOLIDS
PHOS- SOLVED (RESI-

PHQRUS BORON DUE AT 
(P) IB) 180 C)

607

672

557

562

542

467

471

414

451

502

601

636

541

213

.010 IBS 574

.11 123 439

TEMP- DIS-

1140 10.0 18

0930 14.0 262

ximum, 917

1963; minim

DIS
SOLVED
SOLIDS
( TONS

.83

.91

.76

.76

.74

.64

.64

.56

.61

.68

.83

.86

.74

.78

.60

ADDITIONAL

BIS-
SOLVED
ALUM
INUM

279

 

mg/1 May

lum, 102 i

22 to Ju

ng/1 Apr.

ne 15, 1(964; minimurn, 185 i

3-5, 1960.

ng/1 Apr. 3-5,

DIS
SOLVE!]
SOLIDS
I TONS

36.1

87.1

87.2

100

148

291

665

449

544

92.2

29.6

29.2

27.9

311

HARD
NESS

312

350

303

289

278

241

240

223

241

270

308

317

281

265

238

ALKA
LINITY

AS

(MG/LI

?19

255

249

236

246

220

?01

189

189

212

219

215

205 

221

92

207

197

SODIUM
AD

SORP
TION

2.0

2.2

2.0

1.9

2.0

2.0

1.9

1.7

1.6

1.7

2.1

2.2

1.9

2.0

1.8

SPFCI-
FIC

COND
UCTANCE

MHOS)

917

1040

870

828

814

718

697

638

683

755

885

942

716

815

876

692

DETERMINATIONS

TOTAL
DIS
SOLVED
CHRO
MIUM

0

0

DIS
SOLVED
NICKEL 
(NI)

7

18

DIS
SOLVED
COPPER 
ICU)

29

12

DIS
SOLVED
LEAD 
IPB)

0

0

DIS
SOLVED
ZINC 
(ZN)

(UG/L)

20

18

COLOR
(PI AT-

PH INIM- 
COt ALT

(UNITS) UNITS)

7.8

7.9

7.7

7.4

7.5

7.3

7.6

7.6

7.7

7.8

8.1

7.9

7.6 

7.7

7.9 14

8.1 11

7.9 5

DIS
SOLVED
COBALT 
(CO)
(ue/D

0

0



RED RIVER OF THE NORTH BASIN 

05058700 SHEYENNE RIVER AT LISBON, N. DAK. --Continue!'

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C1, WATFR YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCT NOV DEC JAN FE8 MAR APR NAY JUN JUL AU6

1
2 
3 
* 
5

6 
T 
8 
9

15 

16

18 

20

21 
22

25 

26

28 
29 
30 
31

DAY

1 
2
3 
4 
5

6 
T

9 
10

11 
12 
13 
14 
15

16 
IT 
18 
19
20

21 
22 
23 
24 
25

26 
2T 
28 
29 
30 
31

 90 
920 
895 
886 
888

865 
86T 
86T

922 

928

930 

928

935 
962

1000

OCT

13.5 
13.0

13.0

8.0

6.0

6.0

6.0

4.0 
4.5

99 97 7T9 
98 Tl 794 
99 43 800 
98 22 788 
99 90 772

98 71 794 
98 78 7*8 
98 48 802

1040 851 840 

997 851 858

1030 881 832

   836 828

TEMPERATURE (°C)i OF 

NOV DEC MM

4.5 0.0 0.0

0.5 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0 
   0.0 0.0

853
851 
846 
846 
839

848
858 
853

837

835

797 

797

837

  

HATER, WATER 

FE8

0.0

0.0

0.0

0.0

0.0

~

823 
821 
834 
 21 
821

800

790

817

798 

798

758 

714

590

643

YEAR 

MAR

0.0

0.0

0.0

0.0

0.0

0.0 
0.0

685
683 
42 
*4
n

50

560 
559

569 
587

660 
664

788

834 

764

753

702

OCTOBER 1969 

APR

0.0

1.5

5.0

5.0

9.0

9.5

800 
768 
697 
700 
697

682

*«7 
669

660 
656

669 
673

70J

712

701 
700 
677

652

732 
751 
812 
790 
 37

773

684 
681

477 
624 
643 
652
573

684
684 
718 
636

667 
678 
683

625

667    

670 691

TO SEPTEMBER 1970 

NAY JUN

9.5

14.0

11.0

13.0

IS. 5
16. S

19.9

15.5 
16.5

20.0

23.5

23.5

23.5

18.0 
22.0

21.5

25.5 
25.5

642 
667 
653 
65*
674

TS1

786 
796

 37 
837 
853 
853 
853

890
897 
895 
900

895 
895 
 97

880

890 
890

827 

JUL

22.0

26.5

26.5

2S.5

21.0 
24.5

2S.5

25.5 
25.5 
26.5

887 
896 
817 
887 
880

  2

896 
880

882
896 
899 
901 
904

901 
908 
908 
911 
914

923 
923
904

941 
941 
939 
944

908

A 06 

25. S

21.5

25.0 
25.0

23.0

24.5

24. S 
25.5

25.5

22.0
22.0 
21.0

939 
942 
942 
958 
952

 50

969 
1000

980 
977 
977 
977 
983

952 
927
917 
872 
865

874 
870 
914

929 
932 
927

939

SEP

21.0 
20.0 
21.0

21.5 
21.0

15.5
15.5

12.0

15.5

19.0 
17.0

15.5

H.S 
15.5



RED RIVER OF THE NORTH BASIN

05059500 SHEYENNE RIVER AT WEST FARGO, N. DAK. 

LOCATION.--Lat 46°53'28", long 96°54'24", in SE}SEj sec.31, T.140 N., R.49 »., Cass County, at gaging station,

River , and at mile 24.5.

DRAINAGE AREA. --8, 870 sq mi
ml in closed basins).

PERIOD OF RECORD. --Chemical
1970 (discontinued).

DATE

OCT.
14...

NOV.
13...

DEC.
12...

JAN.
OS...

FEB.
05...

MAR.
D5...

APR.
D9...

JUNE
03...

JULY
21...

AUG.
18...

SEP.
15...

CIS- SILICA
CHARGE ISI02)
ICFS) IMG/L)

59 18

A64 16

A70 14

A 65 16

A 82 15

A12T 12

510 8.8

820 12

121 17

A 54 20

42 19

, approxin

analyses:

CHEMICAL

DIS
SOLVED
CAL
CIUM
<CA)

IMG/L)

96

98

87

82

72

51

46

81

91

91

lately, of

October

North Dakc 

ANALYSES,

DIS
SOLVED
MAG
NE
SIUM
IMG)

<MG/L)

27

30

26

26

28

19

14

30

30

29

which a

1948 to

idge, 1 mile north of West Fa

bout 5,780

September

sq mi is

1949 (mis

probably

cellaneou

>ta State water Commission. 

WATER YEAR OCTOBER 1969 TO

SODIUM
INA)

IMG/L)

67

86

72

77

77

40

30

60

68

67

PO
TAS
SIUM
IK)

IMG/L)

7.3

8.0

7.6

8.9

9.5

7.8

6.9

7.8

7.9

6.9

BICAR
BONATE
IHC03)
IMG/L)

320

342

337

327

303

216

172

310

324

334

rgo, 3

noncont

miles ups

rihuting

itream *roi

(includes

s). September 1969 to Set

n Maple

3,800 sq

nember

SEPTEMBER 1970

SULFATE
<S04)
IMG/L)

170

193

155

166

160

102

85

154

165

153

CHLO
RIDE
ICL)
IMG/L)

45

51

41

36

28

18

15

28

38

39

DIS
SOLVED
FLUO-
RIDE
IF)

IMG/L)

.6

.3

.1

.2

.0

.1

.3

.3

.1

.2

.3

NITRATE
IN03)
IMG/L)

l.D

l.D

1.0

.0

1.6

4.1

2.5

3.5

2.0

1.0

2.5

DIS
SOLVED
BORON

IB)
(UG/L)

70

300

190

70

70

40

0

0

720

0

120

A DAILY MEAN DISCHARGE.

DATE

OCT.
14...

NOV.
13...

DEC.
12...

JAN.
08...

FE8.
05...

MAR.
05...

APR.
09...

JUNE

JULY
21...

AUG.
18...

SEP.

DIS- DIS
SOLVED SOLVED
SOLIDS SOLIDS
IRESI- (SUM OF
DUE AT CONSTI- 
180 C) TUENTS)

590 590

624 598

666 650

574 571

600 574

546 541

387 359

535 534

DIS
SOLVED
SOLIDS
(TONS 
PER

.80

.85

.91

.78

.82

.74

.53

.73

DIS
SOLVED
SOLIDS

PER

94.0

108

126

101

133

187

533

175

HARD-

ICA.MG) 
IMG/L)

350

355

370

326

313

295

205

172

327

NON-
CAR

BONATE

NESS 
IMG/L)

87

73

89

50

45

46

28

31

73

85

ALKA
LINITY

CAC03 
(MG/L)

262

282

281

276

268

249

177

141

254

266

SODIUM

29

29

33

32

34

35

29

27

28

29

SODIUM
AD-

SORP-

RATIO

1.6

1.6

1.9

1.7

1.9

1.9

1.2

1.0

1.4

1.6

SPECI
FIC

COND-

(MICRO- 
MHOS)

935

953

1050

913

913

837

583

467

843

910

(UNITS)

7.8

7.4

7.8

7.5

7.7

7.8

7.5

7.6

7.5

7.6

8.0

ERATURE 
IDEG C)

5.0

1.5

.0

.0

.0

.0

1.0

19.0

21.0

22.0

10.0



Hits RED RIVER OF THE NORTH BASIN

05060600 SHEYENNE RIVER NEAR HARWOOD, N. DAK.

LOCATION.--Lat 47°00'05", long 96°53'4o", in SW}N1»J sec.28, T.141 N., R.49 W., Cass County, 2 miles northwest of 
Harwood, 10 miles upstream from mouth, at bridge on U.S. Highway 81.

DRAINAGE AREA.--10,700 sq mi, approximately, of which about 5,850 sq mi is probably noncontributing (includes 3,800 sq 
mi in closed basins).

CHEMICAL ANALYSESi WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT.
IS...

NOV.
13...

DEC.
10...

JAN.
07...

FEB.
05...

MAR.
OS...
APR.
Dl...

MAY
07...

JUNE
03...

JULY
07...

AUG.
OS...

SEP.
10...

DATE

OCT. 
15...

NOV.
13...

DEC.
10...

JAN.
07... 

FEB. 
OS...

MAR.
OS...

APR. 
01...

MAY
07...

JUNE
03...

JULY
07...

AUG. 
OS...

SEP.
10...

DIS- DIS- SOLVED
DIS- SOLVED SOLVED MAG-
SOLVED MAN- CAL- NE-

CHARGE (FE) (MN) ICA) (MG)
ICFS) IUG/L) IUG/L) (MG/L) IMG/L)

69

7 5              

88 2* 167

63

80   ~    

130

525    

850

3200 38 27

*00     68 30

68     8* 35

135   *7 82 33

TOTAL
DIS- BIS-
SOLVED SOLVED DIS- DIS- D1S-
ALUM- CHRO- SOLVED SOLVED SOLVED
1NUM MIUM NICKEL COPPER LEAD
(AL) ICR) (Nl) (CU) (PB)

(UG/L) (UG/L) IUG/L) IUG/L) (UG/L)

0 5 *3 1

0 0 20 0

         

0 0 12 0

         

2** 0 D 22 0

DIS-
PO- SOLVED
TAS- BICAR- CHLO- FLUO-

INA) IK) IHC03) ISM) (CD (F)
IMG/L) IMG/L) IMG/L) IMG/L) (MG/L) ING/L)

336 1»2

352 195

13* .0 *20 2*3   .*

355 1«3

352 166

320 168

2*5 133

256 2*1

30 7.3 1*3 116   .3

  195 28

197 *1

103 --   2*1 86 .*

DIS- DIS- D1S-
DIS- DIS- DIS- SOLVED SOLVED SOLVED

SOLVED SOLVED SOLVED SELE- CAD- STRON-
ZINC COBALT ARSENIC NIUM MIUM TIUM
(ZN> (CO) (AS) (SE) (CD) ISR)

(UG/L) (UG/L) (UG/L) IUG/L) (UG/L) IUG/L)

16 0 0   0 566

16 0 3 0 0  

           

17 0 3 0 115

  .          

10   9 10 0

(N)
(MG/L)

 

.00

.1

.*

.6

.7

.8

.*

.6

.*

.1

.6

DIS
SOLVED
BARIUM
(BA)

(UG/L)

0

0

 

0

 

 



RED RIVER OF THE NORTH BASIN

O5O606OO SHEYENNE RIVER NEAR HARWOOD, N. DAK.--Contin 

PERIOD OF RECORD.--Chemical analyses: July 1969 to September 197O.

light exist.

DIS 
SOL 
VE D- 
PHOS- 

PHORUS 
<P)

DCT.

NOV. 
13... .10 

DEC. 
10... .54 

JAN. 
07... .14 

FEB.
as... .20

MAR.

APR.

MAY 
07... .07 

JUNE

JULY

AUG. 
05... 

SEP.

BERYL 
LIUM 
<BEI 

DATE (UG/L)

OCT.

NOV. 
13... 

DEC. 
10... 

JAN. 
07... 

FEB.

MAR. 
05... 0 

APR. 
01... 

MAY

JUNE 
03... 0 

JULY 
07... 

AUG. 
05 ... 

SEP. 
10... a

CHEMICAL ANALYSES, WATER YEAR OCTOBER

DIS 
SOLVED DIS- NON- 

DIS- SOLIDS SOLVED CAR- 
SOLVED (RESI- SOLIDS HARD- BONATE 
BORON DUE AT (TONS NESS HARD- 

<BI 180 Cl PER (CA.MGI NESS

676 .92 414 126 

371 890 1.21 432 88 

681 .93 365 94 

624 .85 341 52

644 .88 354 144

645 .88 354

DIS- OIS-

MERCURY BDENUM DIUM SILVER GEN 
<HG) (MO) IV) (AGI INI

.01 

8 .8 2 .60 

.26

D .0 2 .45 

.27

12 2.4 I .12 

.01 

.05 

.0 D   1 .19

1969 TO SEPTEMBER 1970

SODIUM SPECI- 
ALKA- AD- FIC 
LINITY SORP- COND- 

AS TION UCTANCE 
CAC03 RATIO (MICRO-

288   994 

344 2.8 1250 

291 ~ 010 

288   938

2ID   921

944

PHOS- ORGANIC 
PHORUS CARBON CYANIDE 
(PI ICI (CNI

. 12 

.59 8.0   

.20

.34 13 

. 35

.81 21 

.48 

.35 

.47   .00

COLOR 
(PLAT- 

PH INUM- 
COBALT

6.2 

7.9 26

7.5 

7.7

7.1

~

METHY- 
LENE

ACTIVE TUR- 
SU8- BID- 

STANCE ITY

.00 9 

.06 10 

.01 4

.00 12 

.04 18

.00 240



RED RIVER OF THE NORTH BASIN 

05060600 SHEYENNE RIVER NEAR HARWOOD, N. DAK.--Continued

CHEMICAL ANALYSESi WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

PESTICIDE ANALYSES

DI- DI-
TEMP- DIS- ALDRIN CHLOR- ODD DDE DOT AZINON ELDRIN 

TIME ERATURE CHARGE DANE 
DATE (DEG C) (CFS) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

OCT.
15... 1*30 5.0 69 

NOV.
IS... 1500 .5 75 

DEC.
10... 1530 .0 SB .00   .00 .00 .00   .DO 

JAN.
07... 1430 .0 63         

FEB.
05... 10*5 .0 80         

MAR.
05... 1000 1.5 130 .00 -- .00 .00 .00 -- .00 

APR.
01... 1100 .5 525 

MAY
07... 1500 14.0 B50 

JUNE
03... 1400 18.5 3200 .00 .00 .00 .00 .00 -- .00 

AUG.
05... 1000 21.5 6B 
SEP.
10... 0900 15.0 135 .00 .00 .00 .00 .00 .00 .00

BIO-
HEPTA- CHEM- 

HEPTA- CHLOR METHYL 1CAL

THION THION DEMAND

OCT.
15...       --           4.2 

NOV.

2.9
DEC.
10... .00 .00 .00 .00     .04 .00 .00 4.Z 

JAN.
07... -- --               3.0

FEB.
05...   --           -   i.o 

MAR.
05... .00 .DO .00 .00     .00 .00 .00 

APR.

MAY

JUNE
03... .00 .00 .00 .00 --   .10 .00 .00 2.2 

AUG.
05... - - _ - - - - - -- j. 3

SEP.
10... .00 .00 .00 .00 .00 .00 .00 .00 .00 4.6

FIELD DETERMINATIONS

IMME-
SPECI- DIATE FECAL
FIC COL1- COLI-

COND- OIS- FORM FORM
TEMP- DIS- UCTANCE PH SOLVED (COL. (COL.

OATE (DEC C) (CFS) MHOS) (UNITS) (MG/L) 100 ML) 100 ML)

OCT.
15... 1430 5.0 69 925 8.4 11.5 840 

NOV.
13... 1500 .5 75 960 8.6 13.4 400 

DEC.
10... 1530 .0 88 1310 B.O 10.8 1ZOO 

JAN.
07... 1430 .0 63 960 7.7 6.5 2400 

FE8.
05... 1045 .0 80 980 7.6 4.6 14DO 

MAR.
05... 1000 1.5 130 900 8.4 7.7 1300 
APR.
01... 1100 .5 525 690 7.8 7.6 900 

HAY
07... 1500 14.0 850 900 B.4 9.3 1200 

JUNE
03... 1400 18.5 3200 500 7.9 6.1 6000 

JULY
07... 1000 23.0 400 7">0 8.3 6.8 1800 

AUG.
05... 1000 21.5 68 960 8.2 7.0   310 

SEP.
10... 0900 15.0 135 1150 8.3 7.3   1400



RED RIVER OF THE NORTH BASIN

05064900 BEAVER CREEK NEAR FINLEY, N. DAK. 
(Hydrologic bench-mark station)

OCATION.

RAINAGE 

ERIOD OF

AHEA.--160 sq mi, approximately.

CHEMICAL ANALYSES, WATER

DIS- D1S- 
D1S- SOLVED SOLVED 
SOLVED MAN- CAL- 

D1S- SILICA IRON GANESE CIUM 
CHARGE (SIO2I (FE) (MNI (CA)

OCT. 
IS...

NOV. 
13... 

DEC. 
09... 

APR. 
06... 

MAY 
08... 

JUNE 
10... 

JULY 
07...

OCT. 
IS...

NOV. 
13...

DEC. 
09... 

APR. 
08... 

MAY 
08... 

JUNE 
ID... 

JULY 
07...

A.1.3 20 

.34 14 13 93 

A.42 15 40 215 

232 9.D     

M.6 11 29 118 

A.89 ID 111 433 

A.21 19 68 95

TOTAL
DIS- DTS-

DEC.

APR.

MAY

JUNE

JULY 
07... 332 0

DIS- D1S- 
SOL- SOLVED 
VED- DIS- SOLIDS

INI IP) (B) 180 C)

.00 .08 266 1340 

.7 .17 42 223 

.03 .03 101 741

.07 .0* 243 1100 

DIS- DIS-

93 

133 

183 

28 

92 

US 

120

0

DIS 
SOLVED

PER

1.82 

.30 

1.01

MIUM TIUM BARIUM LI1 
(CD) <SR) IBA) I 

DATE IUG/L) IUG/L) (UG/L) (I

DEC.

APR.

MAY

JUNE 
10... 

JULY 
07... 0 690

ALDRIN ODD DDE DDT

YEAR OCTOBER 1969 TO SEPTEMBER 19TO

DIS 
SOLVED 
MAG- PO 
NE- TAS- B1CAR- CHLO-

(MG) (NA) (Kl (HC03) ISO*) (CD

31 63 S.I 289 234 18 

52 96 9.2 393 375 32 

38 143 9.6 516 463 46 

11 20 6.5 109 65 6.0 

40 76 7.4 280 295 9.0 

72 164 9.2 440 565 35 

62 135 13 404 438 36

OIS-

20 0 20 0 9 6

SODIUM SPEC1- 
ALKA- AD- F1C COLOR

NESS AS TION UCTANCE PH INUM- 
ICH.MGI CAC03 RATIO (MICRO- COBALT

610 423 2.5 1710 8.0 21 

114 89 .8 278 7.9 45 

413 230 1.7 1010 5.3 33

01 S- DIS-

rHIUM BDENUM DIUM SILVER PHORUS BIO- 
LI) IMO) (V) (AG) IP) ITY

7

0 89 0 1.0 0   17

PESTICIDE ANALYSIS

HEPTA- 
DI- HEPTA- CHLOR

DIS 
SOLVED 
FLUO-

(F)

.2 

.7 

.3 

.2

.3 

.4 

.2

BIO 
CHEM 
ICAL 

OXYGEN 
DEMAND 
(MG/L)

2.8 

1.8 

2.8 

7.5 

3.0 

2.0

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/LI 1UG/L) (UG/L) (UG/L) (UG/L1

OCT. 
15... .00 .00 .00 .04 .00 *00 .00 .00 .00 .00 .00 .00



RED RIVER OF THE NORTH BASIN

05064900 BEAVER CHEEK NEAR FINLEY, N. DAK. Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

FIELD DETERMINATIONS

DATE

OCT.
15...

NOV.
13...

DEC.
09...

APR.
06...

MAY
06...

JUNE 
10...

JULY
07...

TIME

1030

1115

1300

1100

1200

1500

TEMP
ERATURE
(DEC C)

4.0

1.0

.0

.5

13.0

26.0

DIS
CHARGE
(CFS)

1.3

.34

.42

232

4.6

.21

SPECI 
FIC

COND
UCTANCE
(MICRO-
MHOS)

900

1210

1700

260

1040

1410

PH

(UNITS)

8.1

8.4

8.1

6.3

8.7

7.7

DIS
SOLVED
OXYGEN
IMG/L)

11.2

13.5

12.7

8.8

11.0

8.8

IMME 
DIATE 
COLI-
FORM

(COL.
PER

100 ML)

120

20

3

15

260

1300

05065500 GOOSE RIVER NEAR PORTLAND, N. DAK. 

LOCATION.--Lat 47°32'20", long 97°27'20", in SEjNEj sec.19, T.147 N., R.53 W., Traill County, at gaging

PERIOD OF RECORD.--Chemical analyses: October 1948 to September 1949 (miscellaneous). September 1969 to September 
1970 (discontinued).

REMARKS.--Chemical data furnished by North Dakota State Water Commission.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT.
16...

NOV.
12...

DEC.
02...

JAN.
05...

FEB.

MAR.
04...

JUNE
10...

JULY
20...

AUG.
16...

SEP.

DIS 
CHARGE

8.0

5.1

3.2

2.1

2.1

29

7.6

.89

SILICA 
(SI02)

14

17

16

17

26

11

16

20

DIS 
SOLVED 
CAL 
CIUM 
(CA)

110

158

172

208

224

147

150

150

DIS 
SOLVED 
MAG 
NE 
SIUM 
IMG)

36

51

80

81

68

74

68

67

SODIUM 
INA)

34

56

78

72

75

103

104

95

PO 
TAS 
SIUM 
(K)

8.9

9.5

11

9.9

11

12

14

17

17

BICAR 
BONATE 
(HC03)

276

395

437

502

545

487

409

386

368

232

SULFATE 
(S04)

243

376

526

548

608

524

505

493

483

357

CHLO 
RIDE 
(CD

8.6

15

29

25

134

51

39

3*

33

24

DIS 
SOLVED 
FLUO- 
RIOE NITRATE 
(F) IN03)

.5 1.0

.5 1.0

.0 1.0

.1 2.5

.4 2.8

.5 4.0

.4 1.0

.3 2.5

.1 2.5

.2 2.1

DIS 
SOLVED 
BORON 

IB)

70

110

110

0

370

340

0

210

180

60

OCT.
16...

NOV.
12...

DEC.

JAN.

FEB.
03...

MAR.
04...

JUNE

JULY

AUG.
18...

SEP.
16...

IRESI- (SUM OF SOLIDS SOLIDS HARD- BONATE UNITY

180 C) TUENTS) PER PER (CA,MG) NESS CAC03

SODIUM
AD-

SORP-

SODIUM RATIO

16 1.1

23 1.3

SPECI
FIC

COND-

( MICRO-

681

2100

1670

1070

7.7

7.7

7.7

7.9

7.7

ERATURE

5.5

2.5

.0

.0

9.0



RED RIVER OF THE NORTH BASIN 

05066500 GOOSE RIVER AT HILLSBORO, N. DAK.

DRAINAGE AREA. --1,203 sq mi, of which 110 sq mi is probably noncontributing.

PERIOD OF RECORD. --Chemical analyses: October 1948 to September 1949 (miscellaneous). Sept 
1970 (discontinued).

CHARGE

OCT. 
13... 27 

NOV. 
12... 32 

DEC. 
10... 18 

JAN. 
05... A12 

FEB. 
05... A9.4 

MAR. 
05... A15 

JUNE 
04. .B 273 

JULY 
20... A18 

AUG. 
19... A4.7 

SEP. 
14... A22

A DAILY MEAN 
B INCLUDES 13 

DIS 

SOLVED 
SOLIDS

DUE AT 
180 C)

OCT. 
13... 822 

NOV.

DEC. 
10... 1360 

JAN. 
05... 1490 

FEB.

MAR.

JUNE 
04... 977 

JULY

AUG.

SEP.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- 

DIS- SOLVED 
SOLVED MAG- PO- 
CAL- NE- TAS- BICAR- CHLO-

(SI02) (CA) (MG) (NA) IK) (HC03) ( S04 I

19 122 36 80 9.6 283 311 

16 164 50 77 10 380 405 

18 200 68 1D7 11 479 520 

23 228 73 11,9 11 546 581 

27 228 75 134 11 566 583

15 138 60 71 8.6 327 411 

19 157 66 80 10 382 448 

20 151 68 114 12 367 480 

18 166 74 136 13 352 558

DISCHARGE. 
MG/L CARBONATE (CDS) . 

DIS 

SOLVED DIS- 01 S- NON-

CONSTI- (TONS (TONS NESS HARD- AS PERCENT

780 1.12 60.4 455 223 232 27

1230 1.85 67.2 780 387 393 23 

1390 2.03 49.9 870 422 448 23

(CD 
(MG/L)

60 

47 

69 

79 

96 

102 

32 

55 

71 

105

SODIUM 
AD 

SORP 

TION

1.6

itr

1.7 

2.0 

2.0

ember 1969 to Sept

DIS 

SOLVED 
FLUO- 

RIDE NITRATE 
IF) (N03) 

IMG/L) (MG/L)

.6 2.5 

.6 1.0 

.0 .0 

.2 2.1 

.2 5.3 

.6 11 

.4 2.5 

.1 2.5 

.2 2.5 

.3 4.5

SPECI 

FIC 
COND 

UCTANCE PH

MHOS) 

1180

1750 

1900 

1980 

1890

(UNITS) 

7.6 

7.8 

7.5 

8.0 

7.7 

8.0

7.6

7.8

ember

DIS 

SOLVED 
BORON 

(B) 
(UG/L)

70 

220 

370 

220 

220 

40 

0 

120 

310 

460

TEMP 

ERATURE 
IDEG C)

6.5 

1.5 

.5

.0 

.0

12.5

05071500 RED RIVER OF THE NORTH ABOVE RED LAKE RIVER AT GRAND FORKS, N. DAK. 

LOCATION.--Lat 47°54'30", long 97°01'25", in NEjSEj sec.10, T.151 N., R.50 W., 2 miles upstream from Red Lake

DRAINAGE AREA.-.24,4D3 sq mi, approximately (includes 3,800 sq mi in closed basins). 

PERIOD OF RECORD.--July 1969 to June 1970 (discontinued).

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT.

NOV.

DEC.

JAN.

FEB. 
09... 

MAR.

APR.

MAY

JUNE 
04...

DIS 
CHARGE

350

6900

OIS- DIS- 
SOL- SOLVED DIS-

80NATE SULFATE NITRITE GEN NITRATE PHDRUS PHORUS DUE AT (TONS 
IHC03) ISO4) IN) (N) (N) (P) (P) 180 C) PER

380 91 .DO .90 .7 .62 .58 504 .69

168 75 .10 .06 .7 .64 .16 300 . >!

A INCLUDES 18 MG/L CARBONATE (C03).



RED RIVER OF THE NORTH BASIN

05071500 RED RIVER OF THE NORTH ABOVE RED LAKE RIVER AT GRAND FORKS, N. DAK. Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT.

NOV.

DEC. 
09... 

JAN. 
OS... 

FEB.

MAR. 
04... 

APR.

MAY 
08... 

JUNE

PERIOD OF RECORD..

OIS-

AUG. 
01... 1900

SFPT. 
05... 1150

INCH)

AUG. 
01. .. .8

SFPT. 
05... .2

DIS- NON- 
SOLVED CAR-

(TONS RESI- NESS HARD-

*64 515 377 72 

**5 555 384 65

629 5*0 327 28

53*0 755 326 115

05082200 RED LAKE RIVER

-Chemical analyses: August 1969 to Se 

CHEMICAL ANALYSES,

BICAR- C4R- LINITY

226 0 1« 15

2JO 0 164 18

OIS- OIS- 
SOL- S1LVED 

CMHH TOT4L VED- SOLIDS 
PHOS- PHOS- PHDS- (RESI-

(P04 I (p) (PI leo c I (

.07 .05 .05 221

.20 .00 217

COLI- 

FORM 
(COL 

ONIES

DSTE 100 KL 1

AUG. 
01... 
01... 1100 

SEPT. 
05... 
05... 10DO

METHY- 

SPECl- LENE 
ALKA- FIC TOTAL BLUE

AS UCTANCE PH BIO- CARBON SUB-

305 732 8.0 9 9.0 .06 

319 833 7.6 3 10 .00

299 809 7.3 5 7.0 .02

211 71* 8.2 70 L9 .00

AT EAST GRAND FORKS, MINK.

ptember 1970, 

AUGUST TO SEPTEMBER 1969

0°r,4MC TOTAL AMMONIA 
CHLO- NITRO- NITPO- MTRO-

12 .78 1.1 .00 .10 .10

2. 4     .00 .04 .05

NHN- SPECI- 
C4«- FIC 

H6«1- BON4TE CONQ- TUR-

CA.MG) NESS (MICBO- ERftTUPE I TY

181 2   7.3 22 45

16H 4   7. ft 22 37

HFTHY- 

L6NE 
BLUE 
SCTIVE M° 
SUB- TFMP-

(MG/L) (OEG Cl

.00 
22

.05 
21

NITRATE

.20

.10

RIO- 
CHEM 
ICAL

OEMANO

3.6

1.6



RED RIVER OF TRE NORTH BASIN 

OSO82200 RED LAKE RIVER AT EAST GRAND FORKS, N. DAK.--Continued

OCT. 
16... 
16... 

NOV. 
19... 
19... 

DEC. 
17... 
17... 

JAN. 
13... 
21... 

FEB. 
19... 

MAR. 
IB... 
18... 

APR. 
16... 
16... 

MAY 
14... 
14... 
14... 

JUNE 
24... 
24... 

JULY 
22... 

AUG. 
18... 
IB... 

SEPT. 
16... 
16...

OCT.

16...
NOV.

19... 
DEC. 
IT...
17... 

JAN. 
13...

FEB.

MAR.

18... 
APR. 
16...

MAY 
14... 
14...
14... 

JUNE

24... 
JULY 
22... 

AUG. 
18... 
18...

BICAR-

CHARGE IHC03I

1500 230 
1500

789 227 
T89

922 219 
9Z2

600 
1140 220

1000 208

920 20T 
920

16B 
8760

3600 203 
3600 
3800

5290 200 
5280

890

869
B60

970 
969

.00 .1

2.1 9.1

.10 .4

.05 .2

ALXA- 
CAR- UNITY

IC03I CAC03

0 189 

0 1B6 

0 180

0 181 

0 171 

0 170

0 138 

0 167

0 164

CIS-
SOL- 

TCTAL VEO- 
PHOS- PHCS-

"

 

.58 .29

.26 .02

.17 

.13

CHLO-

IS04I (CD INI IN02I

34 3.2 .00 . !

25 4.B .00 .00 

17 6.0 .00 .01

15 2.6 .00 .01 

16 2.6 .00 .02 

13 2.B .00 .03

32 7.8 .10 .24 

54 2.0 .00 .00

74 3.1 .00 .06

29 3.4

17 3.8

13 2.8

DIS 
SOLVED DIS- 01 S- 
SOLIDS SOLVED SOLVED

_

201 .27 -- 134

280 .38 2720 216

250 .34 601 199 

225 .31 $28 176

APMONIA 
MTRO-

(M

.00 

.02 

.04

.10 

.10 

.03

.33

.01

.02

.04 

.07

.03

NCN-
CAR-

<»G/L.

7

6

0

49

"

"



RED RIVER OF THE NORTH BASIN 

O5082200 RED LAKE RIVER AT EAST GRAND FORKS, N. DAK.

AUG.
18... 

SEPT.

DATE

CCT.
16...

MAY
14...

JUKE
24...

SEPT.
16...

DIS
SOLVED
MAG
NE
SIUM
(MGI

(MG/LI

--

"

18

17

14

DIS
SOLVED 
BARIUM
(BAI

(UG/LI

0

0

0

DATE

OCT. 
16...
16... 

NOV. 
19... 
19... 

EEC. 
17... 
17... 

JAN. 
13... 
21... 

F B. 
9... 

M R. 
8... 
8... 

A R. 
6... 

M Y 
4... 
4... 
4... 

J NE 
4... 
4... 

JULY 
22... 

AUG. 
18... 
18... 

SEPT. 
16...
16...

DIS
SOLVED 
NICKEL 
(Nil

(UG/LI

0

66

2

22

DIS
SOLVED
CAL
CIUM
(CAI

( MG/L 1

"

"

50

43

38

DIS
SOLVED
BERYL 
LIUM
(BEI

(UG/LI

"

0

0

SPECI 
FIC

CCNC-

(MICRO-

400
408

337 
380

361 
360

382 
352

360

334 
308

290

420 
415 
415

444 
455

380 
300

305
 

DIS-
SCLVEO 
SILVER 
(AGI

(UG/LI

0

0

2

0

SCOIUM
(NAI

(MG/LI

6.6

3.1

6.1

-

4.4

OIS-
SCLVED 
BCRCN

(Bl
(UG/LI

57

53

90

7.5

7.7 
8.0

8.3 
7.2

8.3 
7.7

8.0

7.9 
7.7

7.7

7.9 
11.0
10.7

7.9
7.5

8.4 
8.1

9.7
 

DIS-

TIUM 
(SRI

(UG/LI

20C

218

326

""

SODIUM
AD

SORP
TION

RATIC

.2

.1 

.2

-

.2

DIS-
SCLVEO
CAD
MIUM
(CDI

(UG/LI

0

0

0

ERATURE

6.0 
6.0

.0 

.0

1.0
.0

.0 

.0

.0

.0 

.3

1.0

7.0 
7.5 
7.5

21.0

22.0

21.0 
22.5

13.0
13.0

CIS-

DIUM 
(Yl

(UG/LI

0

0

0

 

PERCENT
SODIUM

6

3

5

~

6

OIS-

COBALT
(CCI

(UG/LI

0

0

0

TUR-

ITY

10 

6.0

5.0 

4.0 

3.0

80 

75

45

~

DIS-

ZINC 
(ZNI

(UG/LI

20

46

8

18

PO
TAS
SIUM
(Kl

(MG/LI

3.3

4.5 

3.8

--

"

OIS-

COPPER
(CUI

(UG/LI

>

45

25

BIO 
CHEM 
ICAL

DEMAND

8.1 

8.2

5.4 

1.2 

1.0

6.9 

7.8

2.8

1.8 

1.7

P. 7

DIS-

LITHIUM 
(LII

(UG/LI

«

12

 

"""

DIS
SOLVED
FLUO-
RIDE
(Fl

(MG/LI

.2

.3

 

.1

DIS-

IRON
(FEI

(UG/LI

14

48

38

METHY- 
LENE 
BLUE 

ACTIVE

STANCE

.00

.02

.09

.00 

.00 

.04

.00 

.03

.04

 

DIS 
SOLVED

NIUM 
(SEI

(UG/LI

 

  .

--

11

ORGANIC
NITRO
GEN
(Nl

(KG/LI

2.1

 

-

 

OIS-

LEAD
(PBI

(UG/LI

0

0

0

DIS-

MERCURY 
(HGI

(UG/LI

 

  .

 

.0

COLOR
(PLAT
INUM-
COBALT
UNITSI

18

35

60

 

"

DIS
SOLVED

GANESE
fMNI

(UG/LI

B

21

0

DIS
SOLVED

ARSENIC
(ASI

(UG/LI

2

7 

0

"

4

DIS
SOLVED

BDENUM
(MOI

(UG/LI

5

0

10



RED RIVER OP THE NORTH BASIN 335

05082500 RED RIVER OF THE NORTH AT GRAND FORKS, N. DAK. 
(International Hydrological Decade River Station)

LOCATION.--Lat 47°56'34", long 97°03 t 10", in SE^NEi sec.33, T.152 N., R.50 W., Grand Forks County, at dam at River 
side Park in Grand Forks, 1,500 ft upstream from gaging station, 2.3 miles downstream from Red Lake River, and at 
mile 296.0.

DRAINAGE AREA.--30,100 sq mi, approximately (includes 3,800 sq mi in closed basins).

PERIOD OF RECORD.--Chemical analyses: September 1956 to September 1970. 
Water temperatures: October 1956 to September 1970.

EXTREMES..-1969.70:
Dissolved solids: Maximum, 387 mg/1 May 1.31; minimum, 246 mg/1 Sept. 1-30.
Hardness: Maximum, 283 mg/1 May 1-31; minimum, 186 mg/1 Sept. 1-30.
Specific conductance: Maximum daily, 640 micromhos May 20| minimum daily, 336 micromhos Sept. 7.

Period of record:
Dissolved solids (1956.58, 1959-70): Maximum, 540 mg/1 Jan. 21, 1962, minimum, 191 mg/1 Mar. 24, 1966. 
Hardness: Maximum, 468 mg/1 Dec. 29-31, 1958; minimum, 126 mg/1 Apr. 12, 1965.

Water temperatures: Maximum, 28,0°C July 19, 1964; minimum, freezing point on many days during winter periods.

Dissolved solids, 425 mg/1 May 22, hardness, 300 mg/1 May 22. Minin 
solids, 240 mg/1 Aug. 26; hardness, 180 mg/1 Aug. 26.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS-

DIS- DIS- SOLVED DtS- 
DIS- SOLVED SOLVED MAG- PO- SOLVED 

MEAN SOLVED MAN- CAL- NE- TAS- BICAR- CHLO- FLUD-
DIS 

CHARGE

OCT.
01-31 1950

NOV.
01-30 1820

DEC.
01-31 1480

JAN.
01-31 1410

FEB.
01-28 15*0

MAR.
01-31 1680

APR.
01-30 1*150

MAY
01-31 82*0

JUNE
01-30 9791
JULY
01-31 2900

AUG.
01-31 1090

SEP.
01-30 1160

TIME WTD. 
AVG. 3922
TONS

PER DAY

NITRATE
IN)

OCT.
01-31

NOV.
01-30

DEC.
01-31

JAN.
01-31

FEB.
01-28

MAR.
01-31

APR.
01-30

MAY
01-31

JUNE
01-30
JULY
01-31

AUG.
01-31

SEP.
01-30

TIME WTD. 
AVG.
TONS

ISID2I (FEI (MNI

 

     

   

 

 

 

 

 

 

    .  

     

     

DIS- DIS-
SOL- SOLVED
VED- DIS- SOLIDS
PHOS- SOLVED (RESI-

PHDRUS 8DRDN DUE AT
(PI (B| 1BO Cl

2B7

310

321

306

298

318

2B9

387

346

349

2BO

246

312

(CAI (MGI

 

 

 

 

 

 

 

 

 

 

 

"

.-

DIS- DIS
SOLVED SOLVED
SOLIDS SOLIDS
(TONS (TONS
PER PER

.39 1510

.42 1520

.44 1280

.42 1170

.41 1240

.43 1440

.39 10900

.53 8610

.47 9150

.47 2730

.38 824

.33 770

.42

(NAI

1*

13

15

1*

15

20

13

21

18

20

15

13

16 

16

173

HARD
NESS

(Cft, MGI

213

244

24*

236

233

234

200

283

247

260

213

186

233

IK)

 

 

 

 

 

 

 

 

 

 

 

"

~

ALKA
LINITY

AS
CAC03

190

215

211

216

208

208

137

194

177

202

185

167

193

i afcn

(HC03I

232

262

258

263

253

253

168

236

216

2*6

226

203 

215

235

2270

SODIUM
AD

SORP
TION

RATIO

.*

.*

.4

.4

.4

.6

.4

.5

.5

.5

.4

.4

.4

(S04I (CLI

 

 

45

39

38

4*

70

11*

89

   

 

.- 

" ~

SPECI
FIC

COND
UCTANCE PH
(MICRO-
MHOSI (U«4ITSI

4*1 7.6

495 7.B

517 7.5

*81 7.*

*81 7.9

506 7.5

436 7.3

584 7.6

510 7.6

531 7.8

*44 7.8

39* 7.7

485 7.6

(Fl

 

 

 

 

 

 

 

 

 

 

_

COLOR
(PLAT-
INUM-
CDBALT
UNITS!

 

 

 

 

 

 

 

--

 

 

 

" 

"



RED RIVER OF THE NORTH BASIN 

05082500 RED RIVER OF THE NORTH AT GRAND FORKS, N. DAK.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS 
CHARGE

OCT. 
08... 1760 
2*... 2COO 

NOV. 
25... 1400 

DEC. 
22... 1450 

J N. 
3... 1450 

F B. 
5... 1600 

H Y 
3... 670D 
2... 6600 
8... 5440 

JUNE 
24... 12750

JULY
24... 1560 

AUG. 
26... 1050 

SEP. 
24... 1040

DIS- 
DIS- SOLVED 
SOLVED MAN- 

SILICA IRON GANESE 
(SI02) (FEI (MNI

4.3 
7.1

5.9 

5.8 

7.7

8.3

8.7 
9.3
a. i

17 

11 

12 

8.4

25

88

219 
156 
169

79 

62 

75 

31

TEMP-

OCT. 
08... 1800 10. 0 

MAY , 1970 
22... 1130 14.0 

AUG. 
26... 1030

SPECIFIC CONDUCTANCE

DAY OCT NOV DEC

1 403 559 504 
2 394 460 502 
3 402 455 486 
4 403 451 442 
5 401 451 4»T

f 
8
9

11 
12

14

17 
IS 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

AVERAGE

422
404

461 
465

448

484 
474 
466 
45*

455 
454

440 
432

431 
441 
440 
448 
450 
453

440

474 
466

466 
465

462

489 
517 
529 
501

506 
523

561 
525

498 
500 
506 
485 
480

488

461 
462

474 
474

494

500 
517 
492

501 
498

508 
505

503 
518 
502 
497 
491 
488

491

DIS- 
D1S- SOLVED DIS 
SOLVED MAG- PD- SOLVED 
CAL- NE- TAS- BICAR- CHLO- FLUD- 
CIUM SIUM SODIUM SIUM BONATE SULFATE RIRE RIDE 
|CA) IMG) (NA) (K) IHC03I IS04) ICLI IF)

ANALYSES OF ADDITIONAL SAMPLES 
(DISCHARGE AT TIME OF SAMPLING!

17 43 19 18 4.4 
52 22 13 4.1

58 25 15 3.2 

54 22 20 4.4 

53 23 15 3.8 

250 54 23 17 4.7

20 61 26 21 6.8 
0 69 31 21 6.4 

18 63 28 19 6.2

12 59 21 16 5.5 

14 53 23 14 4.2 

Q 43 18 11 3.6 

45 18 14 3.5

ADDITIONAL DETERMINATIONS

TOTAL 
DIS- DIS 

SOLVED SOLVED DIS- DIS- 
ALUM- CHRO- SOLVED SOLVED

1760 

6600 

1050

(MICRON 
ION

JAN

508 
48* 
460 
478 
480

470 
480

474 
471

464

470 
473 
475

466
463

457 
457

459 
462 
462 
460 
452 
452

213 0 0 14 

0 7 15

HOS AT 25°CI. WATER YEAR OCTOBER 1969
:E-DAILY MEASUREMENT AT oeooi

Fits MAR APR HAY

458 475 545 583 
466 491 544 587 
466 486 544 585

462 501 574 603

463 497 355 580 
464 498 340 570

4TO 501 340 571

467 487 404 584 
464 480 412 606 
466 480 418 631

478 487 480 636

474 501 467 583

476 504 459 580 
481 508 479 576 
481 519 488 572 
   504 507 572 
   506 558 596 
   524    577

214 49 
225 44

268 53 

257 47 

258 36 

256 41

241 107 
257 122 
256 96

220 85 

247 52

209 33 

197 33

DIS- DIS 
SOLVED SOLVED

0 46 

0 16

TO SEPTEMBER 1970 

JUN JUL

482 557 
439 558 
441 564

549 556
561 554

588 546

598 538 
598 542 
594 541 
566 542

596 541 
620 533 
554 533
441 516

479 513

526 479

549 486 
553 488
966 488 
571 478 
571 479 
   477

8.6 
7.2

12 

12

6.6 

6.6

9.6 
8.6 
9.0

7.6 

8.8 

6.4 

11

DIS 
SOLVED

(UG/L)

0 

0

AIM

462 
462
4*0

458 
452 
447

453

456
4JO 
460 
451

481 
469 
455 
442

411 
401

401

401 
391 
404 
404 
3*1 
399

438

. 1 

.2

.2 

.3 

.2 

. 1

.3 

.3 

.3

.1 

. 1 

.2

.5

SEP

383
371 
372 
384

378 
336
370

366

370 
362 
367 
380

374 
368 
369 
369

375 
375 
369

428

445 
451 
464 
456 
444

386



RED RIVER OF THE NORTH BASINS 

05082500 RED RIVER OF THE NORTH AT GRAND FORKS, N. DAK.--Continued

DATE

OCT. 
D8... 
24...

NOV. 
25...

DEC. 
22...

JAN. 
23...

FEB.

MAY 
13... 
22... 
28...

JUNE 
24...

JULY 
24...

AUG. 
26...

SEP. 
24...

DAY

1
2
3

5

6
7
S

10

11
12

15

it
17
IS

20

21
22
23
24
25

2*

2*
30

ERAGE

NITRATE 
IN) 

IMG/L)

.3

.04

.02

.00

.02

.02 

.00 

.01

.2

.05

.01

.06

OCT.
08.
MAY
22.

AUG.
26.

OCT

11.5
11.5
12.0

12.0

12.0
12.0

10.5

7.0

t.5
5.5
t.O

4.5
4.5

3.5
4.0

OIS- 
SOL- 
VED- 
PHOS- 

PHORUS 
IP) 

IMG/L)

.05 

.07

.07

.11

.15

.07 

.04 

.04

.05

.12

.DO

.16

DI

ARSE
(A

t f
, 1970

MOV

3.5

2.0
1.0

1.5
1.5
1.9
1.0
1.0
  

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

SOLVED OIS- DIS- SODIUM SPECl- 
OIS- SOLIDS SOLVED SOLVED ALKA- AD- FIC COLOR 
SOLVED (RESI- SOLIDS SOLIDS HARD- UNITY SDRP- CONO- PLAT- 
BORON DUE AT (TONS I TONS NESS AS TION UCTANCE PH '*"" 

iR) 130 C) PER PER (CA.MG) CAC03 RATIO (MICRO- COBALT 
(UG/L. ?MG/U AC-FT. DAY. (MG/LJ (MG/L. MHOS. (UNITS, UNITS.

47 274 .37 1300 186 175 .6 432 7.8 14 
73 274 .37 1480 218 185 .4 450 7.8 8

52 326 .44 1230 249 220 .4 521 8.1 15

86 316 .43 1240 226 211 .6 *99 7.7 10

62 292 .40 1140 226 212 .4 474 7.7 5

84 399 .54 7220 260 198 .6 564 7.9 10 
84 425 .58 7570 300 211 .5 626 7.8 27 
84 389 .53 571D 270 210 .5 545 7.8 1Z

87 363 .49 12500 235 180 .5 501 7.9 50

87 391 .53 1650 226 202 .4 489 7.8 6

63 240 .33 680 180 172 .4 397 8.1 4

2 252 .34 708 184 162 .4 403 8.1

ADDITIONAL DETERMINATIONS

OIS- DIS- DIS- DIS- DIS- DIS-
S- SOLVED SOLVED SOLVED SOLVED OIS- DIS- SOLVED SOLVED DIS-

NIC HUM NIUM MIUM TIUM 8ARIUM LITHIUM BDENUM DIUM SILVER
SI I8E) ISE) (CO. (SRI I8A. (LI. (MO. (V. ( AG I

4   9 0 180 0 27 8 .00

13 0 23 0 286 0 23 7 .4 5

DEC JAM MB NAK API HAV JUM JU. AOG SEP

0.5 0.5 0.5 0.5 6.J 13.5 20.5 23.0 21.0 14.0

0-5 0.5    0.5 9.5 14.0 22.0 21.0 21.5 13.0
0*5 0.5    0.9 10.0 15.0 23.0 24.5 20.5 13.0



336 RED RIVER OF THE NORTH BASIN

05090000 PARK RIVER AT GRAFTON, N. DAK.

LOCATION.--Lat 48°25'24", long 97°24'3o", in NEj sec.13, T.157 N., R.53 W., Walsh County, at gaging station, on right 
bank 30 ft upstream from Wakeman Avenue bridge in Grafton, 3.5 miles downstream frort South Branch.

DRAINAGE AREA.--695 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses: September 1969 to September 1970.

REMARKS.--Chemical data furnished by North Dakota State Water Commission.

CHEMICAL ANALYSESi HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

CIS- SILICA 
CHARGE ISIO2)

DEC.

FEB.

MAR. 
09... A.3l 19 
APR. 
21... 746 27 

MAY 
25... A75 19 
JUNE 
08... A36 14 

JULY

AUG.

A DAILY MEAN DISCHARGE. 

OIS- OIS-

SOLIOS SOLIDS 
(RES I- (SUM OF

DATE (NG/L) (MG/L) 

DE .

FE . 
0 ... 911 878 

MA . 
0 ... 839 797

AP .

MAY

JUNE 
08... 743 752 

JULY

DIS 
SOLVED 
CAL 
CIUM 
ICA)

127 

40 

89 

102

SOLVED 
SOLIDS

AC -FT)

1.24 

1.14

1.01

DIS 
SOLVED 
MAG 
NE 
SIUM 
IMG)

36 

11 

26 

38

SOLVED 
SOLIDS

DAY)

.25 

.68

72.2

SODIUM 
INA)

85 

26 

74

92

HARD-

IMG/LI

488 

466

410

PO 
TAS 
SIUM 
IK)

8.6 

8.9 

5.9 

9.5

CAR 
BONATE

IMG/L)

189 

188

190

BICAR 
BONATE 
IHCD3)

339 

93 

227 

268

ALKA 
LINITY

IMG/L)

299 

278

220

SULFATE 
IS04)

285 

108 

222 

258

32

28

32

36

CHLO 
RIDE 
(CD

67 

18 

66 

98

AO- 
SORP-

2.1 

1.7

2.0 

2.5

DIS 
SOLVED 
FLUO- 
RIDE 
IF)

.5

.4 

.5 

.5

FIC 
CONO-

I MICRO- 
MHOS)

USD 

1230

1180 

1370

NITRATE 
INO3)

2.2

6.0 

3.6 

7.1

(UNITS)

7.8 

7.8

7.6 

7.8

DIS 
SOLVED 
BORON 

IB)

0 

0 

0 

0

ERATURE 
(DEG C)

.0 

.0

22.5 

26.0



RED RIVER OF THE NORTH BASIN

05092000 RED RIVER OF THE NORTH AT DRAYTON, N. DAK. 

LOCATION.--Lat 48°34'20", long 97°08'50", in SEjSEjSEj sec.24, T.159 N., R.51 W., Pembina County, temperatur

Drayton and at mile 206.7.

Water temperatures: December 1956 to Septei 
1970.

EXTREMES. -.1969-70:

dul

period 
Watei

ing Dec 

temper

ber 1961, October

ember to April.

rd: 
atures: Maximum (1956-58, 1959-61, 1965-

TEMPERATURE (°C) OF WATER, WATER

OCTOBER

DAY

1
2
3
4
5

6
7
B
9 

10

1
2
3
4
5

6
7
8
<3
0

1
2
3
4
5

6
7
8
9
0
1

MONTH

DAY

MiX

12.0
11.5
11.5
11.5
11.5

11.5
11.0
9.5
9.0

9.0
B.5
7.5
7.0
7.0

7.0
6.5
6.0
5.5
5.5

5.5
5.0
4.0
4.0
4.0

4.0
3.5
3.0
2.5
2.5
2.5

12.0

MAX

MIN

11.5
1L.5
11.5
11.5
11.5

11.0
9.5
9.0
9.0

B.5
7.5
7.0
7.0
7.0

6.5
6.0
5.5
5.5
5.5

5.0
4.0
4.0
4.0
4.0

3.5
3.0
2.5
2.5
2.5
2.5

2.5

APRIL

MIN

NOVEMBER

MAX

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
3.0

3.5
3.5
3.5
2.0
1.0

.0

.0

.0

.0

.D

1.0
D.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
  

3.5

MAX

MIN

2.5
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5

3.5
3.5
2.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
  

0.5

MAY

MIN

66, 19(

1965 to September

5).

1966, Octob ;r 1967 to September

7-70), 28.0°C July 20-23, 1960; minimum, freezi

YEAR OCTOBER 1969

DECEMBER

MAX

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5

0.5
0.5
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.5

JUNE

MAX

MIN

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5

0.5
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

MIN

ng

TO SEPTEMBER 1970

JANUARY

MAX

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0 

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

JULY

MAX

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0 

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

MIN

FEBRUARY

MAX

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0 

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
  
  
 

0.0

AUGUST

MAX

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0 

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
_ _
  
 

0.0

MIN

MARCH

MAX

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0 

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

SEPTEM

MAX

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0 

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

JER

MIN

0.0 0.0
0.0 0.0
D.O 0.0
0.0 0.0
0.0 0.0

0.0 D.O
0.0 0.0
D.O 0.0
0.0 0.0
0.0 0.0

0.0 0.0 
0.0 0.0 
0.0 0.0
0.0 0.0 
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.5 0.0
1.0 0.5 

1.0 1.0
2.0 1.0

3.5 2.5
5.0 3.5 

6.0 5.0
6.5 6.0
6.5 6.5
7.0 6.5

7.0 0.0

7.0
7.5
B.5
9.0
9.0

9.5
1.0
1.0
l.D
1.0

0.0 
0.0

0.0

0.0
1.5
3.0
3.0

3.0
4.5

6.0

5.0
4.0
3.5
4.0

4.5

16.0

7.0 15.0
7.0 16.0
7.5 17.0
B.5 1B.O
9.0 19.0

9.0 20.0
9.5 20.0
1.0 21.5
1.0 22.5
0.5 23.0

0.0 23.0 
0.0 22.5

0.0 22.5

9.5 22.0
0.0 21.5
1.5 21.5
3.0 20.5

3.0 19.5
3.0 20.0

5.5 20.0

4.0 20.0
3.5 20.0
3.5 21.5
3.5 22.5

4.5   

7.0 23.0

14.5
15.0
16.0
17.0
1B.O

19.0
20.0
20.0
21.5
22.0

22.5 
22.5

22.0

21.5
21.5
20.5
19.5

19.5
19.5

20.0

19.5
20.0
20.0
21.5

14.5

22.5
22.5
22.5
21.5
22.5

23.0
23.0
23.0
23.5
24.5

25.5 
25.5

26.0

26.0
26.0
26.0
25.5

24.0
24.0

23.0

23.5
24.5
25.0
26.0

26.0 

26.0

22.5 25.5 25.0
22.5 25.0 24.0
21.5 24.0 23.0
21.5 23.0 23.0
21.5 24.0 23.0

22.5 24.0 24.0
23.0      
23.0      
23.0      
23.5   

24.5       
25.5       
25.5      

25.5      

25.5      
26.0      
25.5      
24.5   

24.0      
24.0

22.5

23.0      
23.5      
24.5      
25.0      

25.5    

21.5

  
0.5
1.0
2.0
2.5

3.0
3.0
2.5
1.5
9.0

6.5 
4.5

3.5

3.0
2.5
3.0
4.5

5.5
5.5

4.5

3.5
2.5
2.5
2.5

23.0

  
0.5
0.5
1.0
2.0

2.5
2.5
1.5
9.0
7.5

4.5
4.0

3.0

2.5
2.5
2.5
3.0

5.5
5.0

4.0

2.5
2.5
2.5
2.5

12.5



340 RED RIVER OF THE NORTH BASIN

05099600 PEMBINA RIVER AT WALHALLA, N. DAK.

LOCATIUB.--Lat 48°54'50", long 97°55'00", in NEjNEj sec.29, T.163 N., R.56 W., Pembina County at gaging station at 
bridge on State Highway 32, at south edge of Walhalla, and 7 miles downstream from Little Pembina River.

Water temperatures: April 1962 to September 1970.
Sediment records:

EXTREMES. --1969-70:

Hardness: Maxii

March.

MEANDIS
CHARGE

DATE (CFSI

OCT.
01-31 60

NOV.
01-30 45

DEC.
01-31 26

JAN.
01-31 16

FEB.
01-28 15

MAR.
01-31 10

APR.
01-31 1950

MAY
01-31 2350

JUNE
01-30 1475

JULY
01-31 814

AUG.
01-31 287

SEP.
01-30 160

WTD. AVG. 
TIME WTD.

AVG. 602 
TONS

PER DAY

OCT.
09... 69
21... 60

NOV.
25... 44

DEC.
16... 30

JAN., 1970
14... 16

FEB.
11... 14

MAR.
10... 14

APR.
09... 1800
12... 1160
16... 1480

MAY
21... 2350

JULY
06... 858

AUG.
05... 403

SEP.
01... 152

April 1962 to September 1970.

num, 399 mg/1 Feb. 1-28; minimum,

CHEMICAL ANALYSES, WATER

DIS- DIS-
DIS- SOLVED SOLVED
SOLVED MAN- CAL-

SILICA IRON GANESE CIUM
(SI02) (FE) (MN) (CA)
(MG/L) (UG/L) (UG/L) (MG/L)

 

 

 

 

 

 

 

 

 

 

  __   __

200 mg/1 Ap:r. 1-30.

YEAR OCTOBER 1969 TO

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)

 

 

--

 

--

 

 

 

 

 

--

SODIUM
INA)

(MG/L) (

50

54

59

57

60

61

29

39

48

44

50

55

40

50

   --       -~ O3

ANALYSES OF ADDITIONAL SAMPLES

20 29 5? 67
19     70

16     56

17     88

24     100

20 287 235 78

21 296 275 80

13 73 23 34
20     38
16 50 371 44

17 61 10 61

23 0 21 61

28 136 45 60

29 86 20 75

01

29
33

33

38

41

37

36

9.2
12
14

23

26

33

35

48
50

59

57

63

55

54

25
26
29

40

38

47

SEPTEMBER 1970

PO-
TAS- BICAR-
SIUM BONATE
(K) (HC03)
MG/L) (MG/L)

304

314

374

350

360

320

144

182

232

230

289

-- 284

197

321

12 297
9.4 294

6.9 252

7.0 362

9.0 389

9.6 336

8. 7 334

5.8 84
6.2 f 5
7.1 107

9.5 185

9.7 230

H 256

56 10 304

r-r, ni <  ni c  n I <;
ALUM- CriRO- SOLVED 

TEMP- DIS- INUM MIUM NICKEL

OATE 

OCT.
09..

MAY ,
21..

AUG. 
05..

SEP. 
01..

1000 6.0 69
1970

1640 14.0 2350

1230   403

1040 17.0 157

162

 

223

?64

0 3

0 7

DIS
SOLVED

CHLO- FLUO-
SULFATE RIDE RIDE
(S04) (CD (F)
(MG/L) (MG/L) (MG/L)

 

184

 

194

187

188

120

164

 

 

  -- __

147 10 .4
151 13 .3

183 15 .3

181 5.6 .3

194 14 .4

183 15 .2

179 12 .?

87 4.6 .1
104 5.6 .1
121 6.2 .3

170 9.0 .3

153 11 .1

179 11 .5

203 11 .3

  nit;- n i c-
SOLVED SULVEO SOLVED SOLVED 

(CU) (P8) < 7 M » (rrn

0

25

080

000



RED RIVER OF THE HORTH BASIS

05099600 PEMBINA RIVER AT WALHALLA, H. DAK.-.Continued 

EXTREHES,. 1969. 70...Continued

Period of record: 
Dissolved solids: Maximum, 822 mg/1 Jan. 15-31, 1963; minimum, 187 mg/1 Apr. 11, 1965. 
Hardness: Maximum, 543 mg/1 Jan. 15-31, 1963; minimum, 95 mg/1 Apr. 11, 1965. 
Specific conductance: Maximum daily, 1,260 micromhos Mar. 4, 1967; minimum daily, 236 micromhos Ap 
Water temperatures: Maximum, 31.0°C July 24, 1963; minimum, freezing point on many days during win 
Sediment concentrations: Maximum daily, 13,000 mg/1 July 26, 1963; minimum daily, 3 mg/1 Feb. 23, 
Sediment discharge: Maximum daily, 133,000 tons Apr. 26, 1970; minimum daily, less than 0.50 ton o

Maximum observed during water year: Dissolved solids, 648 mg/1 Jan. 14; hardness, 416 mg/1 Jan. 14 
observed during water year: Dissolved solids, 245 mg/1 Apr. 9, hardness. 123 mg/1 Apr. 9; specific 
ance, 344 micromhos Apr. 9.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- 
DIS- SOLVED DIS- DIS- SODIUM SPECI-

NITRATE PHORUS BORON DUE AT (TONS (TONS NESS AS TION UCTANCE

OCT.

NOV. 
01-30       574 .78 69.7 348 257 1.3 822 

DEC. 
01-31       629 .86 44.2 394 307 1.3 911 

JAN. 
01-31       629 .86 27.2 393 287 1.3 880 

FEB. 
01-28       610 .83 24.7 399 295 1.3 884 

MAR. 
01-31       560 .76 15.1 358 262 1.4 835 

APR.

MAY

JUNE 
01-30       501 .68 2000 281 191 1.2 703 

JULY 
01-31       452 .61 993 261 188 1.2 654 

AUG. 
01-31       582 .79 451 336 237 1.2 789 

SEP. 
01-30       577 .78 249 328 233 1.3 794

WTD. AV6.       435 .59   252 162 1.1 624 
TIME HTD.

TONS 
PER DAY       707       263

ANALYSES OF ADDITIONAL SAMPLES 

OCT.

NOV.

DEC. 
16... .03 .02 169 588 .80 47.6 376 297 1.3 895 

JAN.. 1970 
1*... .8 .13 132 648 .88 28.0 416 319 1.3 926 

FEB. 
11... .00 .06 58 605 .82 22.9 345 275 1.3 854 

HA .

AP . 
0 ... 6.6 .29 63 245 .33 1190 123 69 1.0 344 
I ... 7.7 .20 48 288 .39 902 145 70 .9 407 
1 ... 6.9 .25 69 326 .44 1300 167 88 1.0 520 

MA 
2 ... .01 .10 95 432 .59 2740 245 152 1.1 641 

JU Y

AU .

SEP. 
01... .00 .12 153 576 .78 236 329 249 1.3 835

ADDITIONAL DETERMINATIONS 

DIS- DIS- OIS- DIS- CIS- OIS-

ARSENIC LIUM NIUH Hl'JH TIUM BARIUM LITHIUM BDENUM DIUH 
IASI (BE) ISEI (CDI (SRI (8AI ILII IMO) IV) 

DATE (UG/L) (UG/LI IUG/LI (UG/LI (UG/LI IUG/LI IUG/LI IUG/LI IUG/LI

OCT. 
09... 4   13   390 0 54 6 .0 

NAY , 1970 
21... 3 0 21 0 378 0 44 4 .6 

AUG.

SEP. 
01...

r. 11, 1965. 
ter periods. 
1965. 
n many days.

. Minimum 
conduct-

COLOR 
IPLAT- 

PH INUM- 
COBALT 

NITS) UNITS)

8.1 

7.6 

8.1 

7.9 

7.8 

7.4

7.4 

7.6 

7.4 

7.6 

7.7 

7.4 

7.7

8.0 21 
6.0 6

8.1 17 

8.1 10 

8.1 

3.1

7.3 41 
7.9 36
7.5 20

7.8 19 

8.0 22 

8.0 23 

8.? 16



RED RIVER OF THE NORTH BASIN 

05099600 PEMBINA RIVER AT WALHALLA, N. DAK.--Continued

SPECIFIC CONDUCTANCE (MICROMHDS AT a5°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(ONCE-DAILY MEASUREMENTS)

1
2
3
4
5

6
T 
8

10

12
13
14
It

17 
18

20 

21
22
23

25

26 
27
2«
29
30 
31

730
722
737
732
737

73*
7*6 
746

740

740
748

755

755

762 

757
762
748

75»

771 
789
795 
791 
764 
762

777
794
749
769
758

769
778 
783

7(4

860
836
874
904

896

914

802
925
914

798

879 
889
816 
827 
877

870
866
889
91C
910

887
894 
8«9

882
889
904
(85

873

925
923
939

933

947 
942

939 
885

856
70
32
73
59

32
55

966
921
859
9l«

943

908
913
966

927

963 
972

940

938
932
935
  98
906

883
935

881
914
(01
922

930

893
859
922

906 

901

  

811
852
926
712
924

771
738

870
903
888
703

750

719
741
196

769 

762

858

APR 

769
903
869
891
713

842
780

450
481
539
549

512 
521

544
577
590

630

471

MAY 

906
594
591
600
599

607
628

604
573
575
608

651 
656

634
655
655

667

688

JUN 

732
716
71«
722
721

729
74«

615
621
672
699

729 
729

74Z 

748
751
74«

736

707

JUL 

700
680
681
674
671

670
677 
6«0

662
694
561
537

611 
641

703 

735
717
724

737

674

AUG 

699
723
732
868
762

760
826 
776

803

805

810 
795

(06 

805
810
824

824 

826

826

SEP

778

766
806

808
806 
744

836

812

824 
(34

832

7«6
793

804 

822

838

TEMPERATURE (°C) OF WATERt WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(ONCE-DAILY MEASUREMENTS)

1
2
3
4

6
7
8
9

10 

11
12 
13
14
15

16
17
18
19
20 

21
22 
23
24
25

26
27
28
29
30
31

VERAGE

10.
10.
10.
10.

10.0
10. 0
9.5
10.0
(.0 

.0

.0 

.5

.5

.0

5.0
7.0
4.5
4.5
4.5

4.0
3.5

1.5
1.5
1.5
3.0
3.5
3.5

2.0
3.5
7.0
5.5

4.5
4.0
4.0
4.5
4.5 

1.5
1.5 
2.0
1.5
1.5

1.0
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

o.i
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5

0.0
0.0
0.0
0.0

0.0
o.o
0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0

0.0
0.0
0.0
  
  

0.0
o.o
0.0
o.o

o.o
o.o
o.o
o.o
o.o

o.o
o.o
0.5

0.5
1.5
1.5
1.5
2.0

1.5
1.0

1.0
0.5
0.5
0.5
0.5
1.0

1.5
1.5
1.5
4.5

2.0
3.5
3.5
2.0
1.5

3.0
1.5
3.0

2.0
4.0
3.5
3.5
4.0

4.0
4.5

5.0
5.0
5.0
4.5
4.5

4.5
6.0
7.0
7.0

8.0
12.0
12.0
10.0
7.0

10.5
11.0
10.5

10.0
13.0
13.5
13.0
11.5

12.0
11.0

10.9
11.0
10.5
11.0
11.0
15.5

17.0
16.5
18.5
20.0

24.0
21.0
21.0
24.0
21.0

19.5 
19.0
18.5
18.5

11.5
19.5
11.0
16.5
17.0

19.5
20.5
18.5

19.0
21.0
21.0
21.0
21.5

21.5
21.0
20.0
21.0 
21.0

21.0
21.5
24.0
24.0
24.0

25.5 
25.5
25.5
24.5

25.5
21.9
21.0
£0.5
20.0

20.0 
19.0
20.5 
22.0

24.0
21.5
24.5
21.0
24.0
24.0

20.5
20.
U.
17.
20.

23.
26.
24.
23. C
23.;

23.
24.
23.
22.

21.
20.
21.
21.
18.

23. 
24.
21. 
21.

20.
20.
20.
20.
19.
19.

24.0
21.0
20.5
22. C
24.0

23.5
15.5
14.5
14.0
14.0

11.5
10.0
9.5
9.0

9.5
9.5
10.5
13.0
15.5 

13.0
12.0 
11.5
12.0 
13.0

11.5
9.0
7.0

13.0
17.0



RED RIVER OF THE NORTH BASIN 

05099600 PEMBINA RIVER AT WALHALLA, N. DAK.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

(\CVEPBER 

  MEAN 

TRATION

MEAN 
CONCEN 
TRATION

6.2 
6.2 
t.2

2.9 
2.9 
2.9 
2.9

3.7 
3.7 
3 .6 
3.8

3.7 
3 .7 
8. I 
5.5 
3.1

3.1 
3. I
2.8

I .9 
1.7 
2.6 
3.5 
4.C 
2 .6

7.0 
4.5 
5.3 
4.3 
5.5

4.e
5.2
3.0 
3.0 
3.0

fEAN 
CONCEN 
TRATION

1.4 
1.4 
1.4

MEAN

(CFS) (HG/L) (TONS/DAY) 

15 18 .73
15 18 .73
15 18 .73
15 18 .73
15 32 1.3

14 26 .98
14 14 .53
14 14 .53
14 14 .53
14 14 .53

14
1J
15
15
15

15
15
15
15
15

1E
16
16
15
15

4 .53
4 .57
4 .57
4 .57
4 .57

4 .57
8 .1
8 .1
8 .1
8 .1

8 .1
8 .2
8 .2
8 .1
8 .1

14 16 .60
14 16 .60
14 16 .60
__ __  
 
 

MEAN

(CFS) 

14
14
14
14
14

14
14
14
14
14

14
13
13
13
13

12
12
10
7.5
8.C

8.0
8. 0
6.0
6.C
6.0

6.0
5.5
5.5
5.0
5.0
5.0

HE AN 
CQNCEN-

16
36
56
56
90

64
34
59
70
29

21
21
21
21
21

36
36
36
42
45

45
71
45
37
37

37
82
47
26
47
50

SEDIMENT

.60
1.4
2.1
2.1
3.4

2.4
1.3
2.2
2.6
1.1

.79

.74
.74
.74
.74

1.2
1 .2
.57
.85
.97

.97
1.5

.73

.60

.60

.60
1.2

.70

.35
.63
J>8



RED RIVER OF THE NORTH BASIN

05099600 PEMBINA RIVER AT WALHALLA, N. DAK.--Continued

SUSPENDED-SEDIMENT DISCHARGE, hATER YEAR CCTCBER 1969 TO SEPTEMBER 1970 

APRIL MAY

MEAN

DISCHARGE

1 5.0
2 5.5
3 5.0
4 4.5
5 5.0

6 5.0
7 40
a
9

10

1
2
3
4
5

16
17
ie
19
20

21
22
2J
24
25

26
27
28
29
3D

000
800
730

220
330
320
28C
220

450
000
830
460
520

310
320
250
300
120

810
400
390
000
310

TRATICN

52
56
65
66
71

62
110
162C
177C
176C

107C
119C
1300
1250
123C

146C
334C
3940
281C
1450

1230
loao
102C
1170
5410

6040
322C
441C
2380
197C

DISCHARGE

12
6040
8930
9740

3520
4270
463C
4320
405C

5720
2C700
30100
18700
595C

4350
3850
3440
4110

73900

1 3000
6900
6600
2100
2900

7C
83
aa
ac
96

84

MEAN

347C
3060
286D
2700
2440

226C
222D
2160
2110
2120

2240
2400
2380
2460
2720

2790
2650
2570
2520
2420

237C
2290
2200
2130
2070

1960
1880
179C
1830
1890
1890

MEAN 
CCNCEN-

1590
1430
1200
11CC
1070

1000
970
960
870
880

675
930
72 C
820
1000

820
8CO
900
820
73C

7 0
6 5
5 0
t 0
7 0

t C
5 0
t C
t 5
9 0
6 C

SEDIMENT

14900
11800
9270
8020
7050

6100
5810
5600
49tO
5040

5290
6030
4630
5450
7340

6180
5720
6250
5580
4770

4610
4300
3150
3740
3970

3390
2990
3140
3190
5050
3520

MEAN

(CFS)

820
700
590
510
400

330
28C
230
180
300

340
530
210
770
640

520
400
350
280
300

270
240
240
180
190

160
110
090
060
030

HE AN 
CCNCEt-

675
650
595
570
54 C

595
600
560
475
900

8990
3190
1910
134C
1130

1120
950
97C
650
750

700
615
685
660
720

670
650
580
580
565

SEDIMENT

3320
2980
255C
2320
2040

2140
2070
1860
1510
4130

84700
21BCC
11400
6400
5000

46CC
3590
3540
2250
2630

2400
2060
2290
2100
2310

2100
1950
me
1660
157C

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

988
974
950
910
878

878
839
801
774
102D

882
794
725

131D
1390

1120
946
B42
774
707

664
625
601
577
550

540
526
507
816
729
611

25248

MEAN

52C
46
46
40
47

49
50
36
50

396

800
60C
46C

2540
199C

1090
70C
525
45 C
41C

47C
39C
350
36C
350

35C
350
34C

7360
IftOC
74C

"

1390
1210
USD
983

1110

1160
1130
779

1060
11300

1910
1290
9CC

9600
7470

3300
179C
1190
940
783

843
658
568
5tl
520

510
497
465

21100
3540
122C

80957

MEAN

516
465
438
423
403

38B
369
355
244
329

316
308
298
288
278

26P
258
258
248
239

232
225
212
203
195

185
179
169
174
174
161

8898

ME/N 
CONC EN-

513
361
344
320
295

270
225
228
24C
237

220
200
19C
193
174

165
165
200
162
160

150
16C
155
143
120

104
98
98
130
145
87

" 

SEDIMENT

715
453
407
365
310

283
224
219
223
211

88
66
53
50
31

119
115
139
108
103

94
97
89
78
63

52
47
45
61
68
38

5514

MEAN

(CFS) 

156
360
28C
195
167

160
158
199
191
172

156
15C
145
140
142

142
139
135
132
131

154
160
144
134
132

132
126
125
124
122
 

4803

MEAN 
CCtCEt-

14C
4700
4410
370
205

165
225
413
370
279

155
90
99
86
78

75
75
69
60
106

826
489
212
90
75

61
55
66
90
76
 

 

SEDIMENT

59
4800
3700
195
92

71
96

222
191
130

65
36
39
33
30

29
28
25
21
37

364
220
82
33
27

22
19
22
30
25
 

10743 

219746.5
TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS)



RED RIVER OF THE NORTH BASIN 

05099600 PEMBINA RIVER AT WALHALLA, N. DAK.--Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBEi C, CHEMICALLY DISPERSED! N, IN NATIVE WATERi P, PIPET; 

V, VISUAL ACCUMULATION TUBE I W, IN DISTILLED WATER)

TEMP- 
TIME ERATUR 

DATE (OEG C

APR. 
09... 1715 2. 1 
10... 1710 . 1 
11... 0910 
12... 1640 1. 
13... 1420 
14... 1200 1. 
IS... 1440 1. 
16... 0925 
16... 1515

22... 0920 
23... 0845 
30... 0930 5. 

MAY 
04... 1540 8.0 
12... 0915 5.0 
21... 1640 13.5 
22... 0845 13.0 

JUNE 
11... 1300 18.5 3 

JULY

SUS- SUS. SUS. 
PENDED SED. SED. 

SUS- SEDI- FALL FALL 
PENOEO MENT OIAM. OIAM. 

OIS- SEOI- OIS- X FINER T FINER 
CHARGE MENT CHARGE THAN THAN 
(CFS> (MG/L) (T/OAY) .002 MM .004 MM

380 2040 7600 32 49 
340 1360 4920 32 41 
060 785 2250 52 66 
170 1160 3660 42 52 
210 1030 3360 39 49 

0 1060 3610 47 63 
0 1370 4070 45 55 
0 190 4790 40 50 
0 ,460 5760 39 49

0 966 3470 41 53 
0 1280 4350 41 52 
0 2130 25400 34 44

70 1200 8650 40 51 
80 957 6150 
70 692 4430 40 50 
00 776 4820 38 47

640 7360 72300 49 64

AUG. 
05... 1235 22.5 403 290 316

SUS. SUS. SUS. SUS. SUS. SUS. SUS. 
SEO. SEO. SED. SED. SEO. SED. SED.

OIAM. D[AM. 
X FINER * FINER * 

THAN THAN 
DATE .016 MM .062 iM .

APR. 
09... 68 85 
0... 59 73 
1... 81 87 
2... 72 88 
3... 72 87 
*... 85 98 
15... 78 94 
16... 71 83 
16... 74 91 
17... 72 88 
22... 65 75 
23... 74 87 
30... 57 78 

MAY 
04... 70 86 
12...   80 
21... 79 89 
22... 64 82 

JUNE

JULY

AUG. 
05...   82

PARTICLE-SIZE OF SURFACE BED MAT 
(METHOD OF ANALYSISl H, HYDROMETERi Oi

NUMB 
OF 
SAM 

TEMP- PLIN 
TIME ERATURE POIN 

DATE (DEG C>

APR. 
09... 1715 2.0 
12... 1640 t.O

BED BED

OIAM. OIAM. DIAM. OIAM. DIAM. METHOD 
FINER X FINER % FINER % FINER X FINER OF 
THAN THAN THAN THAN THAN ANALY- 
125 MM .250 MM .500 MM 1.00 MM 2.00 MM SIS

I 95 100     VPWC 
8 84 98 99 100 SVPWC 

100       SVPWC 
5 100     SVPWC 
5 100     VPWV 
9 100     SVPWC 
8 100     SVPWC 
4 99   100 SVPWC 
8 100     SVPWC 
5 100     SVPWC 

85 97     SVPWC 
94 100     SVPWC 

8 92 100     SVPWC

9 96 100     VPWC 
8 91 98 100   VWC 
9 97 100     VPWC 
88 92 100     VPWC

85 94 100     VWC

ERIAL, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
OPTICAL ANALYZERi S, SIEVEl Vi VISUAL ACCUMULATION TUBE)

BED BED BED BED 
:R MAT. MAT. MAT. MAT.

OIAM. DIAM. DIAM. OUM. 
, OIS- * FINER % FINER % FINER X FINEK 
rS CHARGE THAN THAN THAN THAN

1 1380 0 6 12 36 
4 1170   0 1 24

BEO BED SEO BED BED

OIAM. DIAM. OIAM. OIAM. OIAM. OIAM. DIAM. METHOD 
X FINER X FINER X FINER X FINER X FINER X FINER * FINER OF 

THAN THAN THAN THAN THAN THAN THAN AHALY- 
DATE 1.00 MM 2.00 MM 4.00 MM 8.00 MM 16. C MM 32.0 MM 64.0 MM SIS

APR. 
09... 61 62 7B 89 96 93 100 SV 
12... +6 47 62 76 87 94 100 SV



BID RED RIVER OF THE NORTH BASIN

05102490 RED RIVER OF THE NORTH NEAR PEMBINA, N. DAK. 

LOCATION.--Lat 49°00'10", long 97°13'15", in NWjSEi sec.2, T.I, R.2 E., at bridge on Manitoba Highway 75, 0.

DRAINAGE AREA.--40,200 sq mi, approximately (includes 3,800 sq mi in closed basins). 

PERIOD OF RECORD.--Chemical analyses: Ju,ly 1969 to July 1970 (discontinued).

REMARKS.--Records of discharge are given for station 05102500 Red River of the North at Emerson, Janitoba. 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS 

SOLVED 
IRON

DIS 

SOLVED
MAN 

GANESE

DIS 

SOLVED 
CAL 
CIUM

DIS 

SOLVED 
MAG 
NE 
SIUM

PO 
TAS 
SIUM

DIS 

SOLVED
CHLO- FLUO- 
RIDE RIDE

CHARGE IFE) IMN) ICA) IMG) (NA) (Kl (HC03) ISO*) (CD IF)

OCT. 
1*...

NOV.
12...

DEC.
OB...

JAN.
13...

FEB.
09...

MAR.
09...

APR.
03...

MAY
06...

JUNE
05...

SEP.
09...

OCT.
14... 

NOV. 
12...

DEC.
08...

JAN.
13...

FES.
09... 

MAR.
09...
APR. 
03...

MAY 
06...
JUNE
05...

SEP.
09...

2100

2*00      

2100 10 38

1*20    

1600 ______

1600

1950      

35000

13500   26

1100 29 17 52

TOTAL
OIS- DIS-

(AD (CR) INI) ICU)

0 2 39

0 0 31

0 0 20

159 0 0 +8

__ _- Z40

2*0

37 5.0 288

278

268

270

      263

170

18 5.3 202

22 40

IPS) (ZN) (CO) (AS)

0 00

0 57 0 3

0 16 0 6

00   1

66     .1

7*     .0

63   .3 .1

51     .3

39     .3

50     .5

53     .5

102     2.1

86   .4 .*

66 ** .2 .2

DIS- OIS- OIS-

ISE) ICO) (SR) IBA)

0 320 0

50   0

0 130 0

21 0

DEC.
08... 

JAN.
13... 

FEB.
09... 

MAR.
09... 

APR.
03... 

MAY

DIS 
SOL 
VE 0- 
PHOS- ! 

PHORUS I 
IP)

(MG/L) 1 

.10

.01

.15 

.21

.17

.23

.31

.13

.1*

__

DIS 
SOLVED 

OIS- SOLIDS 
SOLVED IRESI- 
)ORON DUE AT 

IB) 1BO C)
IUG/L) IMG/L) 

389

39*

51 +10 

  366

313

28?

347

355

352

73 383

DIS 
SOLVED 
SOLIDS 
(TONS 
PER 1

.53

.54

.50

.43

.38

.47

.48

.*8

.52

HARD- ( 
NESS 1 
CA.MG) t

229

260

260

239

248

2*6

225

236

21B

NON- 
CAR- 
iONATE 
4ARD- 
1ESS

32

6*

32

19

27

30

B6

70

_-

ALKA 
LINITY 

AS
CAC03

197

197.

228

220

221

216

139

166

 

SODIUM SPECI- 
AD- FIC C 

SORP- CQND- 1 
TION UCTANCE PH 1 

RATIO (MICRO- ( 
MHOS) (UNITS) 1

635 8.3

  606 8.2

5B* 8.2

  +88 7.9

530 8.D

531 7.7

509 7.9

.5 570 7.9

1.2 6D5

;QLOR
IPLAT- 
INUM- 
;OBALT 
JNITS)

17

3

-

~

-

-

 



RED RIVER OF THE NORTH BASIN 34lt 

05102490 RED RIVER OF THE NORTH NEAR PEMBINA, N. DAK.--Continued

DATE 
OCT. 
14.. 

NOV. 
12.. 

DEC. 
08.. 

JAN. 
13.. 

FEB. 
09.. 

MAR. 
09.. 

APR. 
03.. 

MAY 
06.. 

JUNE 
05.. 

SEP. 
09..

DIS- DIS- DtS-

LIUM MERCURY 
(BE) IHG) 

IUG/L) IUG/L)

DATE 
OCT. 
14... 

NOV. 
12... 

DEC. 
08... 

JAN. 
13... 

FEB. 
09... 

MAR. 
09... 

APR. 
03... 

MAY 
06... 

JUNE 
05... 

SEP. 
09...

DATE 
OCT. 
14... 

NOV.

DEC. 
08... 

JAN.

FEB. 
09... 

MAR. 
09... 

APR.

MAY

JUNE 
05... 
SEP. 
09...

0

0   

0 .0

TIME E 
1

1200 

1200 

1430 

1100 

1300 

1430 

1200 

1330 

OBOO 

1400

1

IUG/L) 1

.00

.00

.00 

.00

DATE 
OCT. 
14... 

NOV. 
12... 

DEC. 
08... 

JAN. 
13... 

FEB. 
09... 

MAR. 
09... 

APR. 
03... 

MAY 
06... 

JUNE 
05... 

SEP. 
09...

BDENUM DIUM 
IMO) IV)

RATURE

6.5 

3.5 

.0 

.0 

.5 

.0 

.5 

9.0 

18.5 

17.5

HEPTA-

1 UG/L I

.00

.00

.00 

.00

1200 

1200 

1430 

1100 

1300 

1430 

1200 

1330 

OBOO 

1400

0

3

0 

0

CHARGE

2100 

2400 

2100 

1420 

1600 

1600 

1950 

35000 

13500 

1100

HEPTA- 
CHLOR

IUG/L)

.00

.00

.00 

.00

TEHP-

IDEG C) 

6.5 

3.5 

.0 

.0 

.5 

.0 

.5 

9.0 

18.5 

IT. 5

.0

.0 

.7

SOLVED NITRO- 
SILVER GEN 
IAG) IN)

- .01

1 .11

5 .30 

.19 

.06 

1 .03 

4 .03 

PESTICIDE ANALY

.00

.00

.00 

.00

IUG/L)

.00

.00

DANE

~

"

-

.00 

.00

METHYL

PHOS- ORGANIC 
PHORUS CARBON 
IP) 1C)

.22

.19

.28 

.32

.24 

.30 

.24 

SES 

ODD

"

.00

.00

.00 

.00

THION THIDN 
IUG/L) IUG/L)

-

-

--

--

.00     

.00 .00 .00

FIELD DETERMINATIONS

SPECI 
FIC 

COND- 
DIS- UCTANCE PH

2100 

2400 

2100 

1420 

1600 

1600 

1950 

35000 

13500 

1100

670 

560 

620 

530 

580 

590 

490 

540 

520 

600

8.3 

8.2 

B.O

7.7

7.6 

6.2 

B.D 

8.5

 

13 

15

DDE

-

.00

.00

.00 

.00

IUG/L) 1

.00

.00

METHY- 
LENE 
BLUE 

ACTIVE TUR- 
CYANIDE SUB- BID- 

ICN) STANCE ITY

DOT

-

.00

.00

.00 

.00

IUG/L)

.00

.00

.04 .00 

.00 .00

IMME 
DIATE 
COLI- 

OIS- FORM 
SOLVED (COL.

11.5

10. e

10.3 

10.0 

9.2 

9.5 

7.8 

8.7 

6.0 

6.9

340 

30 

50 

750 

260 

300 

600 

280 

39000

.01 20 

.00 11 

.06 6 

  .11 6 

.07 4 

.02 5 

.03 4 

. 00 60 

  .00 140 

.00

DI- DI- 
AZINON ELDRIN

.00

.00

.00

.00 .00 
BIO 

CHEM 
ICAL

DEMAND 
IUG/L) IMG/L)

.00 2.0

.00 1 . B

.00 1.6 

.00 2.0

FECAL 
COLI- 
FORM 
ICOL.

200



34a RED RIVER OF THE NORTH BASIN

O51165OO DES LACS RIVER AT FOXHOLM, N. DAK. 

LOCATION.--Lat 48°22'14", long 1O1°34'11", NWjNEjNWj sec.2, T.156 N., R.85 W. , Ward County, at gaging station on

DRAINAGE AREA. --939 sq mi, 

PERIOD OF RECORD. --Chemic a

DATE 

OCT.
13...

NOV.
17...

DEC.

JAN.
IS...

FEB.
12...

MAR.
10...

APR.
27...

MAV
22...

JULY
09...

AUG.
04...
31...

A DAILY

CUTE

OCT.
13...

NOV.
17...

DEC.
29...

JAN.
15...

FEB. 
12...

MAR. 
10...

APR.
27...

MAY
22...

JULY

AUG. 
04...

of which about 4OO sq mi i 

1 analyses: October 1945 t
).

o September 1951 (

e 23.0. 

ributing. 

miscellaneous), September 1969 to Septem-

CHEMICAL ANALYSES, WATER VEAR OCTOBER 1969 TO SEPTEMBER 1970

OIS- 
OIS- SOLVED DIS

CHARGE 
ICFS)

A56

A24

A2.8

A2.2

42. 8

114

217

A86

A 49
A21

MEAN

DIS
SOLVED

180 Cl 
(MG/L)

798

954

1230

1370

706

535

ISI021 
(MG/LI

8.6

6.3

24

25

19

5.9

3.8

6.8

12
5.0

DISCHARGE.

DIS
SOLVED

TUENTS) 
(MG/LI

812

933

1200

1330

685

527

SOLVED
CAL-

( MG/LI

77

69

128

126

90

64

51

56

58
69

OIS-

PER 
AC-FTI

1.09

1.30

1.67

1.86

.96

.73

MAG-
NE-

( MG/LI

21

41

62

57

36

28

23

28

32
33

DIS-

DAY)

121

61.8

11.6

10.4

217

313

(MG/LI

165

189

243

227

12*

123

87

125

131
152

IMG/LI

280

340

480

575

274

222

PO-
TAS- BICAR-

20 398

20 456

12 716

12 687

11 407

8.8 26T

12 231

15 299

14 317
14 376

NON- 
CAR- ALKA-

(MG/L) IMG/L)

0 326

0 374

0 536

0 587

0 563

55 219

33 189

CHLO-

306 17

361 21

412 27

474 31

428 30

276 16

296 13

218 10

284 12

27T 13
306 16

SODIUM 
AO- 

SORP-

54 4.3

53 4.5

52 4.8

47 4.4

47 4.2

41 2.8

48 3.2

*4 2.5

SOLVED
FLUO-

IF)

.1

.1

.0

.3

.0

.3

.1

.2

.0

.1

.2

SPECI 
FIC 

COND-

(MICRO- 
MHOS1

1240

1410

1760

1900

1820

1170

1040

796

(ND31

1.0

.0

2.1

2.5

3.8

5.2

8.4

S.O

.0

7.1
2.5

(UNITS)

7.7

7.9

8.0

7.8

7.9

8.1

7.5

7.7

7.6

DIS
SOLVED

IB)

260

340

190

190

220

40

110

0

420

120
60

ERATURE 
(DEG C)

_

1.0

1.0

 

 

 



RED RIVER OF THE NORTH BASIN

05117500 SOURIS (MOUSE) RIVER ABOVE MINOT, N. DAK. 

LOCATION.--Lat 48°14'45", long 101°22'15", in NWjinrJSEj sec.17, T.155 N., R.83 W., Ward County, at gaging station

Lacs River, and at mile 388.5. 

DRAINAGE AREA. --10,600 sq mi, approximately, of which about 6,700 sq mi is probably noncontributing. 

PERIOD OF RECORD. --Chemical analyses: September 1969 to September 1970. 

REMARKS. --Chemical data furnished by North Dakota State water Commission. 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

oi s-
OIS- SOLVED DIS 

SOLVED MAG- PO- SOLVED

DATE

OCT.
13...

NOV.
IT...

DEC.
29...

JAN.
12...

FEB.
12...

MAR.
09...

APR.
06...

HAY
13...

JUNE
25...

JULY
06...

AUG.
O4...
31...

DATE

OCT.
13...

NOV.
17...

DEC.
29...

JAN.
12...

FEB. 
12...

MAR.
09...

APR.
06...

HAY
13...

JUNE
25...
JULY
06...

AUG.
04...
>1...

CHARGE
(CFSI

119

TT

58

51

75

55

161

3140

984

423

87
25

DIS
SOLVED
SOLIDS

DUE AT 
180 C) 
(MG/L)

603

540

451

465

458

46>

358

410

447

653
8)0

ISI02I
ING/L)

6.3

2.0

2.0

3.4

5.6

6.2

4.4

5.7

1.6

5.2

10
9.1

DIS
SOLVED
SOLIDS

CONSTI- 

IMG/L)

568

531

430

445

490

436

375

392

458

615
824

CAL-

(CA)
(MG/L)

62

61

55

54

58

63

47

47

45

49

63
B2

DIS
SOLVED

( TONS 

AC-FT)

.82

.73

.61

.63

.62

.63

.49

.56

.61

.89
1.13

NE-

IMG)
I MG/L )

21

24

23

29

26

27

18

21

21

22

27
37

DIS
SOLVED

DAY)

194

112

70.6

64. D

68.0

201

3040

1 090

511

153
56.0

INA)
ING/L)

102

92

64

61

62

69

72

46

58

71

104
150

NESS 

IMG/L)

240

250

230

255

270

193

204

198

215

269
359

TAS-

(K)
IMG/L)

15

14

13

13

13

13

11

9.9

11

11

13
13

NON-
CAR-

IMG/L)

0

0

0

16

12

0

28

19

16

13
6

BICAR-

IHCD3)
IMG/L)

316

314

285

291

298

314

247

214

218

242

312
430

ALKA-

IMG/LI

259

258

234

239

258

203

176

179

198

256
353

(SD4)
IMG/L)

193

172

123

127

126

139

144

119

137

168

221
293

SODIUM

46

43

36

33

34

43

32

37

40

44
47

CHLO-

ICL)
(MG/L)

11

10
9.91

13

11

16

14

13

10

11

14
26

SODIUM
AD-

SORP-

RATIO

2.9

2.5

1.8

1.7

1.8

2.3

1.4

1.8

2.1

2.8
3.4

FLUO-

IF) (N03)
IMG/L) IMG/L)

.1 1.0

.1 1.0

.1 .0

.2 1.0

.0 1.0

.1 2.0

.1 2.4

.1 7.5

.4 .0

.2 .0

.1 4.4

.2 1.0

SPECI
FIC

CONO-

IMICRO- 
MHOS) (UNITS)

879 7.8

861 7.7

721 7.7

721 7.7

775 8.0

708 7.6

607 7.5

769 7.6

731 7.9

941 7.4
1240 7.7

DIS
SOLVED

IB)
IUG/L)

260

0

150

40

70

70

220

260

90

390

0
90

ERATURE 
IDEG C)

 

1.0

1.0

 

 

 

 

21.5

 

21.0
 



RED RIVER OF THE NORTH BASIN 

05120000 SOUHIS (BOUSE) RIVER NEAR VERENDRYE, N. DAK.

LOCATION.- 
2.7 ml 
mile 302.0.

CHEMICAL ANALYSESt WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ATION. Lat 48°09'35", long 100 043'45", in NW}sw} sec.17, T.154 N., R.78 W., BcHenry County, at gaging station, 
tl moioSnn°rth °f Verendr ye . 7 - 5 miles southwest of (19 miles upstream from) mouth of Wintering River, and at

OCT.
IS. ..A

NOV.
14...

DEC.
03...

JAN.
13...

FEB.
11...

MAR.
11...

APR.
17...

NAY
11...

JUNE
18...

JULY
22...

AUG. 
17...

DIS 
CHARGE

125

60

82

56

62

60

147

3290

900

139

107

SILICA 
(SI02I

5.7

4.3

4.3

7.5

8.7

9.4

11

6.7

9.0

10

14

DIS 
SOLVED 
IRON 
(FEI

 

 

176

35

2D

45

96

67

53

2

S3

DIS 
SOLVED 
MAN 

GANESE 
IMNI

 

208

247

204

17B

193

23

54

29

262

DIS 
SOLVED 
CAL 
CIUM 
ICA)

4B

6D

68

61

63

62

48

43

54

68

DIS 
SOLVED 
MAG 
NE 
SIUM 
(MG)

30

32

35

34

31

32

18

20

26

36

SODIUM 
tNA)

(NG/ll

121

124

1D9

92

79

88

81

47

75

122

PO 
TAS 
SIUM 
IKI

(MG/LI

16

16

16

16

15

17

8.5

11

17

14

BICAR 
BONATE 
(HC03)
(MG/LI

336

380

429

363

354

348

228

191

242

379

SULFATE 
IS04I
(MG/LI

205

204

178

155

142

160

17D

117

183

244

CHLO 
RIDE 
(CLI
(MG/LI

25

31

24

22

23

25

IS

22

14

27

DIS 
SOLVED 
FLUO- 
RIDE 
IFI

(MG/L 1

.3

.8

.6

.5

.3

.2

.1

.1

.3

.0

.4
SEP. 
29... 58 12 37

A INCLUDES 10 MG/L CARBONATE (COS).

NITRATE 
(Nl

OCT.
15... .1

NOV.
14... .2

DEC.
03... .2

JAN.

FEB.
11... .4

MAR.
11... .4

APR.
17... .4

MAY
11... 1.7

JUNE
18... .5

JULY
22... .1

AUG.
17... .1

SEP.
29... .6

DIS- 
SOL- 
VED- 
PHOS- 

PHDRUS 
IP)

.55

.44

.18

.10

.14

.17

.07

.14

.18

.36

.16

DIS 
SOLVED 
BORON 

(Bl

125

117

143

134

76

126

121

183

259

211

DIS 
SOLVED 
SOLIDS 
(RESI 
DUE AT

689

648

548

576

486

385

523

736

830

771

DIS 
SOLVED 
SOLIDS 
(TONS

.94

.88

.75

.78

.66

.52

.71

1.00

1.13

1.05

HARD- 1 
NESS 1

281

313

281

284

193

190

240

318

336

355

NON- 
CAR- 
iONATE 
 IARD-

1 MG/LI

0

0

0

0

5

33

41

7

3

4

ALKA 
LINITY 

AS

IMG/LI

311

352

291

285

187

157

198

311

334

351

SODIUM SPECI- 
AD- F1C 

SORP- COND- 
TION UCTANCE

MHOS 1 1

3.2 1010

2.7 991

2.4 903

2.0 855

2.3 881

2.5 725

1.5 576

2.1 777

3.0 1070

3.3 1160

3.0 1100

(
1 

PH ] 
(

UNITS) I

8.4

8.2

8.3

8.1

7.9

8.1

8.2

7.7

8.0

8.1

8.2

8.1

:OLOR
IPLAT- 
tNUM-
:DBALT
JNITSI

2B

IB

 

17

55

65

55

26

35

19

PESTICIDE ANALYSES

DI- Dl-
TEMP- DIS- ALDR1N CHLOR- DOD DOE DOT AZ1NON ELDRIN ENDR1N 

TIME ERATURE CHARGE DANE 
DATE IOEG Cl ICFSI IUG/LI (UG/LI IUG/LI (UG/L) (UG/LI (UG/LI (UG/LI (UG/LI

OCT.
IS... 1100 5.0 125   --   ~ 

NOV.
14... 1100 .0 60            

DEC.
03... 1000 .0 B2 .00   .DO .DO .00   .00 .DO 

JAN.
13... 1100 .0 56        

FEB.
11... 1400 1.0 62   _______

MAR.
11... 1130 1.0 60 .00   .00 .00 .00   .00 .00 

APR.
17... 1030 1.0 147 -- _______

MAY
11... 1500 7.5 3290 ____--_--_

IB... 1100 19.0 900 .00 .00 .00 .00 .00   .00 .DO 
JULY
22... 1100 20.5 139 

AUG.
17... 1400 21.0 107   

SEP.
29... 1330 22.0 58 .00 .00 .00 .00 .00 .DO .00 .00



RED RIVER OF THE NORTH BASIN 

05120000 SOURIS (MOUSE) RIVER NEAR VERENDRYE, N. DAK. Continued

DRAINAGE AREA.   11,300 

PERIOD OF RECORD.   Chea

DIS 
SOLVED 

LITHIUM 
(LI) 

DATE (UG/L)

OCT. 
15...

NOV.

D C. 
3... *3 

J N. 
3... 

F 8. 
L... 

M R. 
1... 

A R. 
7... 

M Y

JUNE 
18... 

JULY 
22...

AUG.

SEP. 
29...

TOTAL 
DIS-

CHRD- SDl 
MIUH NIC 
(CR) U 

DATE IUG/LI (UC

OCT.

NOV.

DEC. 
03... 0 

JAN.

FEB.

MAR. 
L ... 0

AP .

HA

JU E 
1 ... 0

JU.Y

AU '.

SE . 
2 ... 0

HE 
CH

OCT.

NOV. 
14...

DEC. 
03... 

JAN.

FEB. 
11... 

MAR. 
11... 

APR.

MAY 
11... 

JUNE 
IB...

JULY

AUG.

SEP. 
29...

sq ml, approximately, of which about 6,900 sq mi is probably noncontributing.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

METHY- 
DIS- DIS- LENE 

DIS- SOLVED SOLVED DIS- AMMONIA TOTAL TOTAL BLUE 
SOLVED MDLY- VANA- SOLVED NITRO- PHDS- ORGANIC ACTIVE TUR- 
MERCURY BDENUM DIUM SILVER GEN PHORUS CARBON CYANIDE SUB- BID- 

(HG) (MO) (V) (AG) (N) IP) 1C) (CN) STANCE ITY

.00 .68 ~   .00 13

5 .* 2 .06 .27 13   .03 10 

.23 .27       * 

    ~ .2* .22   ~ .00 6 

1* .0 2 .16 .23 11   .01 8 

.1* .30     .00 15

  I .1 1 .19 .53 16 -- .01 90

.0* .39

.0 2   2 .*0 .22 -- .00 

DIS- CIS- DIS-

KEL COPPER LEAD ZINC COBALT ARSENIC NIUM MIUM TIUM BARIUM 
I) ICU) (PB) (ZN) (CO) (AS) (SE) (CD) (SR) (BA)

6 32 0 19 0 0   0 380 0

ODD 16 0300 204 0

0 D 0 31 0 * 0 250 0

16 26 0 30   0 0 0

BIO- 

HEPTA- CHEM- 
PTA- CHLOR METHYL ICAL

THIDN TH10N THION DEMAND

.00 .00 .00       .00 .00 .00 2.5

.00 .DO .00       .06 .00 .00 .9

.00 .00 .00       .06 .00 .00 7.*

.00 .00 .00 .00 .00 .00 .00 .00 .00 3.1

D1S-

LIUM 
(BE)

"

0

0

0



RED RIVER OF THE NORTH BASIN 

05120000 SOURIS (MOUSE) RIVER NEAR VERENDRYE, N. DAK. Continued

DATE

OCT.
15...

NOV.
14. ..

DEC.
03...

JAN.
13...

FEB.
11...

MAR.
11...

APR.
17...

WAY
11...

JUNE
IB...

JULY
22...

AUG.

SEP.
29...

TIME

1100

1100

1000

1100

1400

1130

1030

1500

1100

1100

1330

ERATURE 
(DEG C)

5.D

.0

.0

.0

1.0

1.0

1.0

7.5

19.0

20.5

22.0

FIELD

DIS 
CHARGE 
(CFS)

125

60

82

56

62

60

147

3290

900

139

58

DETERMINATIONS

SPECI 
FIC 

CONO-

(CICRO- 
MHOS)

950

800

750

950

750

940

760

600

7BO

1090

11BO

1150

05124000 SOURIS (MOUSE) RIVER

57 '29", i

DIS-

OXYGEN 
(UNITS) (MG/L)

8.4

8.5

8.1

 

7.5

7.8

8.0

8.0

7.7

8.0

7.7

10.1

13.0

10.6

3.0

2.4

3.6

10.6

a.o

5.0

7.1

6.

6.5

IMME 
DIATE FECAL 
COLI- COLI- 
FORM FORM

PER PER 
100 ML) 100 ML)

470

310

550

180

980

700

35

1500

3600

65

820

33

NEAR WESTHOPE, N. DAK.

sec. 30, T.164 N. , R.79

PERIOD OF RECORD.
Wa ter temperatu

1964, October

EXTREMES.  Period

  Chemica
res: Oct
1966 to

of recor
Dissolved solids: Max 
Hardness: Maximum, 1,

OIS-
CHARGE

£IATC If CC 1

0

N

e

j
f
<i

A

p

J

J

A

S

A31

19
; .

A43
.

A90
i .
)... A58
I.

A43
I .
... A175

... A21DO
E
... A2440
Y
... S43

i.
8...B A293
P.
D...C 20

DIS-

SILICA
ISIC2)

14

12

12

11

16

12

5.2

3.7

9.2

11

5.9

.4

1 analyse
ober 1954
September

d:

s: June
to Septe
1968.

1954 to S
mber 1955

imum, 3,650 mg/1 Feb. 8-28,

DIS-

IRCN
IFE)

 

19

11

ICO

l<2

15

33

44

^4

(2

53

31

CIS-
SCLVED

C-ANESE
IKM

 

13

23

111C

<45

E30

1S3

a
48

47

23

22

DIS
SOLVED

CIUM
(CM

51

56

70

103

128

96

46

40

51

49

49

46

eptember
, October

1961; mi

CIS-
SOLVED
CAG-

SIUM
(PG)

36

36

46

61

74

52

19

25

30

31

33

36

1964, October
1956 to Sept

nirau ' *62 m|

S
OIS-

SCDIUM
(NA)

101

108

119

195

222

141

66

50

70

84

94

108

1966
ember

/I Apr

DIS-
CLVED
PO-

SIUM
IK)

14

16

18

61

29

23

9.6

14

19

12

13

14

 ju /

to September 1970.
1959, October 1960 to Septe

. 13-18, 1957. 
1957.

DIS-
DIS- SOLVED

BONATE SULFATE RIDE
IHC03) (S04) (CD

454 119 19

472 128 26

538 160 32

668 329 49

825 355 51

582 227 35

262 107 19

206 127 11

304 134 16

336 143 14

277 158 17

326 174 19

station,

iiber

DIS
SOLVED

RIDE
IF)

( MG/L )

.6

.7

.7

.4

.6

.2

.1

.1

.3

.0

.3

.3

A DAILY MEAN DISCHARGE.
B INCLUDES 30 MG/L CARBONATE (C03).
C INCLUDES 21 MG/L CARBONATE (C03).



RED RIVER OF THE NORTH BASIN

05124000 SOURIS (MOUSE) BIVER NEAR VTESTHOPE, N. DAK. Continued 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

TOTAL 
DIS-

(CR) INI) ICU)

OCT. 
14...       

NOV. 
13...       

DEC. 
C2... 0 6 26 

JAN. 
14...       

FEB.

M4R. 
10... 0 C C 

APS.

KAY

JUNE 
19... 0 0 C 

JLLY

AUG.

SEP. 
30... 0 C C

CIS- 
SOL 

VED OIS-

!M (P) IB)

OCT. 
14... .1 .23 l«

NOV.

DEC. 
C2... .1 .37 It] 

JAN.

FEB.

MAR. 
10... .06 .31 212 

  PR. 
15... .02 .IT <4

MAY

JUNE

JULY

AUG.

SEP. 
30... .06 .19 186

CIS-

LITHIUP HEUCURY 6CENLM 
(LI) IHG) INC)

OCT. 
14...   

NCV. 
13...   

OEC. 
C2... 58   0 

JAN. 
14...       

FES. 
10...       

MAR. 
ID...     6 

APR. 
15...   

MAY 
12...       

JUNE 
19...     0 

JLLY 
21...   

ALG. 
IB...   

SEP.

CIS- OIS- OIS-

IPE) UN) ICCI (ASI ISEI ICO) (SRI IBA)

0 11 0 4   0 388 0

090300 272 0

C 28 0 12   0 235 0

0 14   8 6 1    

DIS- 

SCLVEO CIS- NCN- SODIUM SPECI- 
SCLIOS SOLVED CAR- AtKA- AO- FIC

180 C) PER ICA.PG) NESS CAC03 RATIO IMICRO-

6C6 .82 276 0 373 2.6 884 8.3

757 1.03 361 0 441 2.7 1110 8.3

e?5 1.22 451 0 477 2.9 1310 7.9 

418 .57 193 0 215 2.1 649 7.9

610 .83 262 0 302 2.9 873 8.9

HETHY- 

DIS- LENE

DIUM SILVER GEN PHCRUS CARBON CYANIDE SUB- BtD- 
(V) IAGI IN) IP) 1C) ICN) STANCE ITY

  .06 .46     .01 B 

  .03 .39     .01 9 

.0 1 .04 .46 24   .03 10 

  .35 .53     .09 2 

  .67 .62     .03 6 

.0 2 .19 .36 16   .04 5 

    .01 .37     .00 3 

  .00 .08     .01 24 

.C 0 .08 .36 21   .07 9 

    .03 .47         

    .04 .40        

DIS-

IBE)

0

0

0

COLOR 
1 PLAT-

COBALT

45

25

28



RED RIVER OF TJlt HUHrii BASIN

05124000 SOURIS (HOUSE) RIVER NEAR WEST/HOPE, N. DAK. Continued 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970' 

PESTICIDE _ANALYSES

01- DI- 
TENP- CIS- ALDPIN CHLOR- DDE DDE DOT AZINON ELDRIN ENORIN

CATE

CT.
4.
V.
3.
C.
2.
N.
4.
B.
0.
R.
0.
R.
5.
Y
2.
ME
9.
LY
1.
G.
B.

EP.
30.

..

..

..

^ f

..

..

. .

. .

. .

..

. .

CCT.
14.

NOV.
13.
CEC.
02.

JAN.
14.

FEB.
10.

MAR.
10.

«PR.
15.

PAY
12.

JUNE
19.

JULY
21.

AUG.

SEP.
30.

TIME ERATURE CKRGE

1330

1200

1300

1300

1300

1200

1130

120C

0900

1400

1200

1400

t-EPTA-
CHLOR

..  

..

.00

..

..

.00

..

..

.00

..  

.00

DATE

0 T.
4...

N V.
3...

0 C.
2...

J N.
4.. .

F B.
0...

H R .
0...

A R.
5...

M Y
2...

J NE
9...

J LY
1...

A G.
8...

S P.
0...

DANE

3.5 31

0.5 19

2.5 43

1.0 90

1.0 58

1.0 43

1.5 175

6.0 2100

17.5 2«40

20.0 S43

20.0 293

13.5 2C

HEPT«-
ChLOP
EPOXIOE

 

 

.00

 

 

.00

 

 

.00

 

.CO

TIME

133C

120C

130C

1300

13CC

1200

113C

120C

C900

1400

1200

1400

LIKOANE

 

 

.00

 

 

.00

 

 

.00

 

.00

TEMP
ERATURE
(DEC C)

3.5

.5

2.5

1.0

1.0

1.0

1.5

6.0

17.5

20.0

20.0

13.5

 

 

.00

  _

 

.00

 

 

.cc
 

 

.00

HALA-
THION

 

 

 

 

 

 

 

 

 

 

.00

FIELD

DIS
CHARGE
(CFS)

31

19

43

90

58

43

175

2100

2 (40

943

293

20

   

_ _

  .00

_ _ __

   

  .00

   

  _

.00 .00

 

_ _

.00 .00

HETHYL
PARA- PARA-
THICN THION

   

   

 

   

   

   

   

   

   

   

.00 .00

DETERMINATIONS

SPECI
FIC

COND
UCTANCE PH
(MICPO-
MHCS) (UNITS)

860 B.6

850 8.6

1000 8.5

1150

2000 7.3

1400 7.5

700 7.6

650 B.4

760 7.9

BOO 8.1

820 8.8

870 B.9

 

_

.00

_ _

 

.00

 

_

.00

 

 

.00

2,4-0

 

 

.00

 

 

.00

 

 

.00

 

.00

DIS
SOLVED
OXYGEN
CHG/LI

11.5

12.0

13.4

2.0

l.B

11.6

11.0

11.6

5.2

7.6

7.8

10.4

 

_

.00

_ _

_

.00

 

_

.00

 

_

.00

2,4, 5-T

 

 

.00

 

 

.00

 

 

.00

 

.00

IMME
DIATE
CDLI-
FORM

(COL.
PER

100 ML)

BO

 

3

4

2

20

2

5

ZOO

 

 

 

 

_

 

_ _

_

 

 

_

 

 

_

.00

SILVEX

 

 

.00

 

 

.00

 

 

.00

 

.00

FECAL
COLI-
FORM
(COL.
PER

100 ML)

 

 

 

 

 

 

 

 

 

11

44

30

_

_

.00

_  

_

.00

_

_

.00

 

_

.00

BIO
CHEM
ICAL

OXYGEN
DEMAND 
(MG/L)

6.1

S.6

4.7

2.2

1.9

2.5

2.9

4.1

4.4

3.3

2.9

3.4

_

_

.00

_ _

_

.00

_

_

.00

_

_

.00



05124480 KAWISH1WI RIVER NEAR ELY, MINN.

bank upstream from rapi

DRAINAGE AREA.   253 sq mi.

PERIOD OF RECORD.  Chemical
Water temperatures: July

EXTREMES.   1969-70:

Period ot record:

periods.

DIS- SILICA
CHARGE (SI02I

NCV.
04... 148 3.4

DEC.

16... 166 4.4
JAN.
29... 97
29... 97 4.4

FEB.
26... 69 4.6

APR.

MAY
OS... 1080 11
26... 1270 5.5

JULY
24... 178 3.8

CHLD- 
SULFATE RIDE
(S04I (CLl

N .
5.7 .3

D .

..'. 8.5 .1
J .

 '.'.'. 5.5 .S
f .

5.2 .2
A .

... 5.5 .6
M

... 6.2 .4
4.2 .0

JU Y
2 ... 4.3 .0

(Hydrologic bench-mark station)

ong 91°32'06", in SE\ sec. 24, T.63 N. , R.10 W. , Lake
ds, 2 miles upstream from South Kawishiwi River, 2.2 i

1966 to September 1970.

Sept. 10-23-, range in temperature, 19.0'C to 14.0°C.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEHf

DIS-
DIS- DIS- CIS- SOLVED

ALUM- SCLVED CAN- CAL- NE-
INUM IRON GANESE CIUM SIUM SCDIUM
(ALI (FE) (MNI (CAI (MGI (NAI

438 199 9 3.2 1.3 1.1

426 237 6 3.B 1.4 1.1

456 266 12 3.7 1.4 1.1

496 230 1C 3.3 1.5 1.1

494 251 26 3.2 1.5 1.1
278 20 3.0 1.4 1.6

207 0 2.8 1.4 1.5

CIS- DIS-
DIS- SCLVED SOL-

RIDE NITRATE NITRATE PHATE PHORUS PHORUS
(Fl (Nl (NQ3) (PC4I (PI (PI

.3 .03 .1 .04 .02

.2 .03 .1 .02 .01

.2 .04 .2 .06 .03

.0 .04 .2 .10 .04 .04

.1 .04 .2 .23 .08 .12

.1 ,C3 .1     .04

.1 .02 .1     .00

nlles southwest of Fernberg Lookout

PO- ALKA-
TAS- BICAR- CAR- LINITY
SIUM BONATE BONATE AS
(Kl (HCC3I (C03I CACC3

.3 12 0 10

.2 12 0 10

.2 13 0 10

.3 13 0 10

.3 14 0 11

.4 14 0 11

.3 14 0 11

DIS- DIS-
TOTAL SOLVED SOLVED

PHOSUS BORCN CUE AT CONSTI-
(Pl (Bl 180 Cl TUENTSI

33 37 23

29 31 26

34 32 24

.03 .01 35 24

.07 .01 32 31
3.2 40 23

4.2 41 21



LAKE OF THE WOODS BASIN 

05124480 KAWISHIWI RIVEB NEAR ELY, 1IINN. Continued

TEMPERATURE <°C> OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(WATER-STAGE RECORDER WITH TEMPERATURE ATTACHMENT)

OCT NOV DEC

MAX HIM MAX MIfJ MAX MIN f

13.0 12.0 4.0 4.0 2.0 2.0
12.0 12.0 4.0 4.0 2.0 2.0
12.0 12.0 4.0 4.0 2.0 2.0
12.0 12.0 4.0 3.0 2.0 2.0
12.0 12.0 3.0 3.0 2.0 2.0

12.0 12.0 3.0 3.0 2.0 2.0
12.0 12.0 3.0 3.0 2.0 2.0
12.0 11.0 3.0 3.0 2.0 2.0
11.0 11.0 3.0 3.0 2.0 2.0
11.0 11.0 3.0 3.0 2.0 2.0

11.0 11.0 3.0 3.0 2.0 2.0
11.0 10.0 3.0 3.0 2.0 2.0
10.0 9.0 3.0 3.0 2.0 2.0
9.0 9.0 3.0 3.0 2.0 2.0
9.0 B.O 3.0 3.0 2.0 2.0

8.0 8.0 3.0 2.0 2.0 2.0
8.0 8.0 2.0 2.0 2.0 2.0
8.0 7.0 2.0 2.0 2.0 1.0
7.0 7.0 2.0 2.0 1.0 1.0
7.0 7.0 2.0 2.0 1.0 1.0

7.0 6.0 2.0 2.0 1.0 1.0
6.0 6.0 2.0 2.0 1.0 1.0
6.0 6.0 2.0 2.0 1.0 1.0
6.0 5.0 2.0 2.0 1.0 1.0
S.O 5.0 2.0 2.0 1.0 1.0

5.0 4.0 2.0 2.0 1.0 1.0
4.0 4.0 2.0 2.0 1.0 1.0
4.0 4.0 2.0 2.0 1.0 1.0

JAN

AX !>

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

IN t>

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

FLB

AX K

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

. 0

.0

« 0
.0
.0
  0
.0

.0

.0

.0

IN V

.0

.0

.0

.0

.0

.0

.0
  0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

MAR

AX M

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0 1.0 4.0 4.0

.0 1.0 4.0 4.0

.0 1.0 4.0 4.0

.0 1.0 5.0 4.0

.0 1.0 5.0 5.0

.0 1.0 6.0 5.0

.0 1.0 6.0 6.0

.0 1.0 6.0 6.0

.0 1.0 6.0 6.0

.0 1.0 6.0 6.0 

.0 1.0 6.0 6.0

.0 1.0 6.0 6.0

.0 2.0 6.0 6.0

.0 2.0 6.0 6.0

.0 2.0 6.0 6.0

.0 2.0 7.0 6.0

.0 2.0 8.0 7.0

.0 2.0 8.0 7.0

.0 2.0 8.0 7.0

.0 3.0 8.0 a.O

.0 3.0 9.0 8.0

.0 3.0 9.0 9.0

.0 3.0 9.0 9.0

.0 3.0 9.0 9.0

.0 3.0 9.0 9.0

.0 3.0 9.0 9.0

.0 3.0 9.0 9.0

.0 3.0 9.0 9.0
9.0 9.0

9.0
0.0
1.0
1.0

3.0
4.0
5.0
6.0
6.0

6.0 
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
8.0
 

9.0
9.0
0.0
1.0

2.0
3.0
4.0
b.O
6.0

6.0 
6.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
7.0
7.0
 

19.0
19..0
19.0
19.0

19.0
19.0
19.0
19.0
20.0

21.0 
21.0
21.0
21.0

21.0
21.0
21.0
21.0
21.0

21.0
21.0
21.0
21.0
21.0

21.0
21.0
21.0
21.0
21.0
21.0

IS.O
19.0
19.0
19.0

19.0
19.0
19.0
19.0
19.0

21.0 
21.0
21.0
21.0

21.0
21.0
21.0
21.0
21.0

21.0
21.0
21.0
21.0
21.0

21.0
21.0
21.0
21.0
21.0
21.0

1.0
1.0
1.0
0.0 
9.0

9.0
9.0
9.0
9.0
9.0

9.0 
9.0
0.0
0.0

0.0
9.0
9.0
9.0
9.0

9.0
9.0
9.0
9.0
8.0

8.0
8.0
7.0
7.0
7.0
7.0

9.0 
9.0 
9.0 
9.0

t.O

4.0 
3.0 
3.0 
3.0 
13.0



MINNESOTA RIVER BASIN 

05316770 MINNESOTA RIVER AT NEW ULM, MINK.

LOCATIOJi.  Lat 44*19'29", long 94*27'09", in NEjjiEj sec.20, T.110 N. , R.30 W. , Nicollet County, at gaging static 
on left bank, 30 ft downstream from bridge on U.S. Highway 14 at New Ulm, and 6.1 miles upstream from Cotton 
wood River.

DRAINAGE AREA. 9,530 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: October 1967 to September 1970. 
Sediment records: October 1967 to September 1970.

EXTREMES. 1969-70:

days during November to April.
Sediment concentrations: Maximum daily, 598 mg/1 June 18; minimum daily, 8 mg/1 Feb. 15, 16. 
Sediment loads: Maximum daily, 6,960 tons June 19; minimum daily, 6.9 tons Feb. 15, 16.

Period of record:
Water temperatures: Maximum, 26.0°C July 15, 16, Aug. 23, 1968, July 15, 16, 1969; minimum, freezing point
many days during winter periods.

Sediment concentrations: Maximum daily, 598 mg/1 June 18, 1970; minimum daily, 8 mg/1 Feb. 15, 16, 1970. 
Sediment loads: Maximum daily, 34,200 tons Apr. 13, 1969; minimum daily, 6.9 tons Feb. 15, 16, 1970.

REMARKS. Flow affected by ice during winter period.

15.0 
14.0
14.0 
1S.O
15.0

11.0
12.0

10.0

10. 0
10.0 
9.0
5.0
6.0

6.0
S.O

6.0
6.0

6.0
6.0
5.0
5.0
6.0

4.0
4.0
1.0
2.0 C
4.0
4.0

.0

.0

.0

.0 0.0     2.0

.0     0.0 0.0

.0   0.0

.0

lo o.o
.0 --   0.0 0.0
.0

.0

.0   0.0

0.0

0.0 0.0
.0
.-    

o.o 

1
0.0       1C

0.0 0.0 It
.0     1.0   IE

1.
o.o

12.0 
12.0
12.0 

.0 13.0
11.0

11.0
12.0

.0 15.0

.0 1=1.0

.0 15.0

.0 13.0

.0 11.0

.0 11.0

.0 11.0 

.0 12.0

.0 15.0

.0 15.0

.0 17.0

.0 17.0

.0 17.0

.0 17.0

.0 17.0

.0 15.0

.0 14.0

.0 14.0

.0 16.0

.0 17.0
16.0

17.0 
16.0
16.0 
17.0
19.0

19.0
?0.0 
21.0
22.0 
22.0

23.0
23.0 
21.0
21.0
?1.0

21.0
?1.0

21.0
19.0

18.0
20.0
20.0
20.0
30.0

20.0
20.0
21.0
?1.0
24.0
 

24.0
24.0

22.0
21.0

21.0
22.0 
32.0
21.0 
31.0

23.0
24.0 
22.0
2?.0
3?.0

21.0
2?.0 
24.0
23.0
20.0

20.0
21.0
20.0
30.0
2?.0

23.0
34.0
24.0
24.0
34.0
34.0

24.0 
24.0
24.0 
22.0
22.0

22.0
22.0 
?1.0
21.0 
21.0

22.0
22.0 
23.0
23.0
24.0

23.0
23.0 
23.0
22.0
19.0

19.0
19.0
18.0
18.0
20.0

20.0
21.0
31.0
21.0
20.0
30.0

'0.0 
9.0

'l.n
'0.0

"3.0
'3.0 
'2.0

'0.0

>0.0
  .0

7.0
?.n

2.0
0.0

6.0
 1.0

'.0
6.0
6.0
f-.n
S.O

1.0
2.0
2.0
2.0
2.0
 



LAKE OF THE WOODS BASIN 

05124480 KAWISHIWI RIVER NEAR ELY, IIINN.  Continued

SUSPENDED-SEDIMENT OISCHARoE. WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MEAN 
MEAN CONCtN-

DISCHARGE TRATION 
DAY (CFS) IMG/L)

1 223 173 
2 212 140 
3 207 141 
4 206 154 
5 202 142

6 203 171 
7 206 150 
8 210 126 
9 208 124 

10 222 145

11 226 143 
12 220 154 
13 216 138 
14 208 94 
15 212 128

16 222 75 
17 218 87 
18 220 107 
19 222 120 
20 224 118

21 222 120 
22 236 116 
23 218 125 
24 21B 106 
25 216 98

26 208 117 
27 206 96
28
2V
JO
31

TOTAL

1
2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

208
210
212
22B

6669

320
33b
340
345
3SO

35 0
355
355
360
360

360
360
36U
360
360

360
360
360
360
360

360
355
355
3b5
355

350
350
345
345
345
340

10V2b

128
136
132
130

-

JANUARY

33
28
22
26
30

30
34
43
60
73

68
58
53
51
50

50
45
44
44
40

40
45
47
61
70

75
78
90

107
122
145

PARTICLE-SIZE

SEDIMENT
DISCHARGE 
(TONS/DAY)

104 
80 
79 
86 
77

94 
83 
71 
70 
87

87 
91 
80 
53 
73

45 
51 
64 
72 
71

72 
74 
74 
62 
57

66 
53
72
77
76
80

2281

29
25
20
24
28

28
33
41
58
71

66
56
52
50
49

49
44
43
43
39

39
43
45
5H
67

71
74
84

100
114
133

1676 

DISTRIBUTION OF

^EAN 
MEAN CONCEN- SEDIMENT MEAN

DISCHARGE TRATION DISCHARGE DISCHAR 
ICFS) IMO/L) (TONS/DAY) (CFS)

230 134 83 25i 
228 128 79 249 
236 117 75 249 
247 125 83 248 
253 128 87 248

260 130 91 248 
268 123 89 248 
272 129 95 247 
268 120 87 247 
268 108 78 247

268 100 72 246 
256 95 66 246 
240 106 69 246 
232 91 57 246 
230 70 43 245

234 58 37 245 
238 %8 37 244 
223 55 33 244 
222 64 36 244 
230 84 52 243

235 115 73 243 
240 146 95 242 
245 155 103 241 
250 153 103 230 
250 148 100 230

250 142 96 235 
250 125 84 250
2bO
250
250
 

7373

340
340
335
335
335

330
330
330
325
325

325
320
320
320
320

32H
320
320
320
325

325
330
335
335
340

345
350
355
__
»
~

9250 

SUSPENDED

102
82
74
~

"

FEBRUARY

143
135
123
107
100

90
77
62
47
36

25
15
13
10
8

8
10
9

10
10

10
9

10
10
10

10
11
10

 
 

69 260
55 280
50 295

310

2179 7746

131 365
124 375
111 385
97 395
90 405

BO 410
69 415
55 420
41 430
32 435

22 50
13
11
8.6
6.9

6.9
8.6
7.8
8.6
8.8

8.8
8.0
9.0
9.0
9.2

9.3
10
9.6
__
._

60
70
80
95

10
25
40
55
65

90
10
25
40

80
00
30
70
00

840

1005.1 16730

MEAN 
CONCEN- SEDIMENT

IHG/L) (TONS/DHY)

65 44 
55 17 
48 3?
45 30 
45 3n

47 31 
52 3S 
56 37 
61) 40 
64 43

77 ?1 
88 S« 
94 by 
95 63 
94 6?

95 63
103 68 
115 76 
133 88 
144 94

133 87 
105 69 
82 53 
'iS 36 
35 22

20 13 
15 in
18
24
26
30

~

MARCH

11
12
15
16
21

30
31
36
41
45

51
68
85
8
8

8
8
8
8
9

10
10
9
<^
8

84
80
52
48
46
49

SEPTEMBER 1970

13
18
21
25

1411

11
12
16
17
23

33
35
41
48
53

62
84

108
113
116

120
123
125
130
14?

164
168
159
156
155

154
151
102
100
99
111

2931

(METHODS OF ANALYSIS: B, BOTTOM HITHDRAHAL TUBE! C, CHEMICALLY DISPERSED! Nt IN NATIVE HATERl Pi PIPETl Si 
V, VISUAL ACCUMULATION TUBE! H, IN DISTILLED HATER I

PARTICLE SIZE

PERCENT FINER THAN THE SIZE (IN MILLIMETERS! INDICATED 

.002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00DATE

MAY 28
JUN 16
JUN 17
JUL 13
SEP 04

TIME

0800
0800
0800
0800
0800

WATER 
TEMP-
PERA-
TURE
1 C)

14
21
21
22
21

DISCHARGE
ICFS)

2190
2700
3160
1070
298

CONCEN
TRATION
(MG/L)

339
218
250
124
142

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY)

2000
1590
2130
358
114

63 80 89
74 77 83

.016

93
87



LAKE OF THE WOODS BASIN 

05124480 KAWISHIWI RIVER NEAR ELY, MINN. Continued

SUSPENDED-SEDIMENT DISCHARGE. WATER YEAR OCTOBER 1969 TO SEPTE"BER H70

UAY

1
2
3
4
b

6
7
8
9

10

11
12
13
1*
IS

16
17
18
19
20

21
22
23
24
25

26
27
2e
29
30
31

TOTAL

1
2
3
4
b

 
7
8
9

10

11
12
13
14
Ib

16
17
la
19
20

21
22
23
24
2b

26
27
28
29
30
31

TOTAL 

TOTAL
TOTAL

MEAN
DISCHARGE

(CfS)

080
930

1000
1000
llbO

1280
1560
2230
2510
2b60

2b5o
2470
2410
22bo
2240

2360
2470
2S30
2bOO
2710

29bo
3120
3470
Jboo
3900

3970
4140
-.250
4300
43eO

MEAN 
CONCEN
TRATION
(M6/L)

53
60
67
82
103

111
118
131
197
2bO

235
191
117
110
118

120
12S
117
166
170

165
160
111
133
137

212
224
220
205
193

SEDIMENT
DISCHARGE
(TONS/DAY)

126
151
181
239
328

384
497
789

1340
1730

1620
1270
761
668
714

765
834
799

1170
1240

1320
1350
1040
1290
1440

2270
2500
2520
2380
2270

MtAN
MEAN CONCEN- SEDIMENT

DISCHARGE TRA ION DISCHARGE
(CFS) (MG/L) (TONS/DAY)

4460 133 1600
4250
4070
3880

IS 1320
18 1300
99 1040

3970 108 1160

372-1
369u
34bO
3230

97 974
20 1200
41 1310
08 1810

2990 161 1300

2820 166 1260
272U
2640
2b7o

73 1270
34 955
52 1050

2490 115 773

2370 107 6«5
2290
2210
2110

05 649
03 615
10 627

2080 108 607

2030 112 614
2010
19HD
1920 2

05 570
58 845
01 1040

1910 150 774

1860 154 773
I860
2190
24efi
2460

63 827
43 2030
'98 1980
85 1890

MEAN
DISCHAPGF

(CfS)

2S3n
2720
272n
2500
2520

2500
2520
2500
2510
2^10

23oo
2370
2530
2620
2661

2700
3160
3B7P
4470
4910

516u
5320
528r
5090
4780

4320
3830
3450
3160
2920

MEAN 
CONCEN
TRATE
(MG/L )

248
?90
266
234
225

204
200
173
IbB
152

138
132
153
13b
156

1"6
235
598
577
205

164
162
167
170
161

185
22b
225
263
262

SEDIMENT
DI'jCHAR
(TONS/0

Ih9^
213"
19S"
1630
153.'.

1380
1360
1170
1070
1030

879
84b

1"50
955

112d

1360
2nlO
6250
6960
2720

22*0
2330
2380
2340
2(180

2160
?330
2100
2241
2070

 .F
 o

253n 245 1670

77850

2720
2b7[l
2380
2260
2120

1990
1740
1620
1350
1250

1070
962

1070
1170
12SO

1300
1200
1030
Ob4
742

672
626
602
b81
bbb

b21
489
465
4bO
443
412

30464

"

JULY

267
296
279
253
247

217
167
165
137
154

118
in 8
141
151
208

163
154
155
190
190

179
165
Ib7
197
155

140
148
156
141
158
183

 

33986 85240 34518 100570

AUGUST

1960
2050
1790
1540
1410

1170
78b
722
499
52u

341
281
407
477
702

572
499
431
438
3«1

32o
279
25b
309
232

197
195
196
171
189
204

19527

J87
J67
355
344
322

306
295
291
276
262

/66
J39
375
360
333

304
290
284
282
257

236
220
210
201
193

186
181
177
174
173

67 174
92 190
82 174
72 160
69 147

68 139
37 109
43 112
48 111
50 106

32 95
54 141
30 233
30 129
93 84

90 74
84 66
87 67
95 72
92 64

86 55
100 59
00 57
01 55
91 47

05 53
11 5*
41 67
45 68
55 72

179
197
226
298
337

357
332
28b
249
223

202
184
173
168
172

170
172
172
177
184

IBS
186
181
176
172

174
180
18n
182
184

~

SEPTEMBER

116
135
150
130
115

92
83
92
182
1«3

If?
47
54
6 1
85

64
75
f>3
97

li-ft

89
55
46
36
23

J4
49
53
61
02

61399

S6
72
92
105
ins

B9
74
71
122
110

56
?3
?5
27
39

?'-)
35
29
up
52

45
78
71
6-.
57

ftl
72
74
7V
9 I

172 120 56

8428 3090

SUbPENUEU-SEDIMENT DISCMAH6E FOR YEAR (TONS) 

PARTICLE-SIZE OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1969
(METHOD OF ANALYSIS: H, HYDROMETER

WATER
TEM
PERA
TURE

DATE TIME ( C)

OCT
APR 
JUN

09 1230
09 1430 
19 1200

15
7 

21

NUMBER
OF

SAM
PLING DISCHARGE
POINTS (CFS)

4 207
4 2500 
4 4500

I 0, OPTICAL ANALYZER; S, SIEVE! V,

PERCENT FI

PARTICLE

MER THAN THE SI7E (

.062 .125 .250 .500 1.00 2.00

_ 1 16 33
15 22 31 51 63 67 
18 24 37 48 59 66

6261

TO SEPTEMBER

 

1970

1951 

373S06
165954 .1

VISUAL ACCUMULATION TUBE)

5IZF

IN MILLIMETER

4.00 8.00

50 7o
73 8b

S) INDICATED

16.0 32.0

~
 

A
64.0

 
 

ETI-
OF

NAl
ST_

S
S 
S



agO MINNESOTA RIVER BASIN

05325000 MINNESOTA RIVER AT MANKATO, MINN. 

LOCATION. Lat 44°10'10", long 94°00'15", in sec.7, T.108 N., R.26 V., Nicollet County, at gaging station on left

mile 106.4 upstream from Mississippi River. 

DRAINAGE AREA. 14,900 sq mi, approximately.

PERIOD OF RECORD. Chemical analyses: October 1963 to August 1966. 
Water temperatures: October 1967 to September 1970. 
Sediment records: October 1967 to September 1970.

EXTREMES. 1969-70:

to March.
Sediment concentrations: Maximum daily, 1,030 mg/1 May 15; minimum dally, 19 mg/1 Mar. 9. 
Sediment loads: Maximum daily, 17,300 tons May 15; minimum daily, 32 tons Sept. 14.

Period of record:
Water temperatures: Maximum, 29.0°C July 15, 16, 1969, July 2, 11, 28, 30, 1970; minimum, freezing point on
many days during winter periods.

Sediment concentrations: Maximum daily, 2,850 mg/1 Aug. 7, 1968; minimum daily, 19 mg/1 Mar. 9, 1970. 
Sediment loads: Maximum daily, 247,000 tons Apr. 9, 1969; minimum daily, 14 tons Jan. 13, 14, 1968.

REMARKS. Flow affected by ice during winter period.

TEMPERATURE (°C) OF HATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(ONCE-DAILY MEASUREMENT, BETHEEN 0700 AND 1200)

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG <^FP

1 16.0 6.0 3.0     -- 2.0 12.0 20.0 28.0 27.0 20.0
2 16.0 6.0 2.0       2.0 13.0 21.0 29.0 26.0 23.0
3 16.0 5.0 0.0       2.0 15.0 21.0 25.0 26.0 ?5.0
4 18.0 6.0 0.0       4.0 1ft.0 22.0 25.0 27.0 24.0
b 18.0 6.0 0.0     0.0 5.0 16.0 24.0 26.0 25.0 25.0

13.0
13.0

6.0

7.0 
5.0

6.0 
6.0 
5.0 
6.0

2.0 
1.0
3.0 
3.0

2.0 
3.0

1.0
2.0 
2.0 
2.0

4.0 
8.0 
6.5 
8.0 
7.0

7.0 
7.0 
6.0 
7.0 
8.0

9.0 
8.0 
B.O

4.0 
5.0 
7.0

16.0
16.0
19.0
19.0
19.0

16.0
16.0
15.0
14.0
13.0

15.0

19.0
16.0

24.0
23.0

23.0
23.0

26.0
25.0
22.0

23.0
24.0
25.0
27.0
27.0

24.0
26. 0
26.0
27.0
27.0

2B.O 
27.0 
28.0

2S.O 
25.0 
28.0

25.0

27.0
26.0
28.0
28.0
27.0

25.0 
19.0 
?0.0

15.0 
15.n 
17.0 
18.0 
20.0

21.0
20.0
17.0
16.0
14.0

15.0 
lb.0 
16.n 
15.0 
18.0



MINNESOTA RIVER BASIN

05316770 MINNESOTA RIVER AT NEW ULM, MINN. Continued

SUSPENDED-SEDIMENT DISCHARGE! WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCTOBER NOVEMBER DECEMBER

MEAN 
DISCHARGE

(CFS)

395
395
374
353
360

374
381
388
381
381

395
427
467
443
435

475
467
459
467
484

493
484
459
443
443

451
435
411
411
427
493

13251

MEAN 
DISCHARGE

(CFb) 

435
440
450
450
455

455
455
455
455
460

465
47U
475
480
485

490
490
490
490
490

490
490
490
495
SIS

535
550
560
565
565
565

MEAN 
CONCEN 
TRATION
(MG/L)

76
82
96

102
112

85
77
75
73
75

77
73
65
72
62

67
67
77
77
67

100
86
57
50
54

55
61
75
57
52
57

~

JANUARY

MEAN
CONCEN 
TRATION
(MG/L) 

57
56
55
53
50

46
42
42
40
40

40
40
40
40
39

39
38
37
37
40

40
36
36
36
32

30
29
31
45
50
48

SEDIMENT MEAN 
DISCHARGE DISCHARGE
(TONS/DAY) (CFS)

81 511
8
9
9

10

8
7
7
7
7

8
8
B
8
7

8
8
g
9
8

13
11
7
£,
6

6
7
B
6
£,

7

529
547
556
575

6,13
613
622
622
622

603
594
584
484
435

484
538
493
309
395

475
493
493
502
500

500
boO
SU5
515
D20
 

2586 15722

SEDIMENT MEAN 
DISCHARGE DISCHARGE

67 565
67 365
67 565
64 565
61 565

57 560
52 560
52 b60
49 555
50 550

50 545
51 540
51 540
52 540
51 540

52 b35
SO 535
49 530
49 530
S3 530

53 S30
50 530
48 530
48 525
44 520

43 500
43 500
47 500
69
76
73

MEAN 
CONCEN 
TRATION
(MG/L)

5755-

60
63

100

87
78
79
86
85

83
57
45
45
40

53
44
41
55
63

61
80
78
48
60

60
43
42
62
76
~

~

FEBRUARY

MEAN
CONCEN 
TRATION

46
48
49
50
52

53
52
50
50
51

52
54
56
56
56

53
52
51
50
49

47
56
59
59
79

85
82
82
..
«
 

SEDIMENT 
DISCHARGE
(TONS/DAY)

79
79
89
95

155

42
29
33
44
43

135
91
71
59
47

69
64
55
46
67

78
106
104
65
SI

81
58
57
86

107
"

2715

SEDIMENT 
DISCHARGE

70
73
75
76
79

80
79
76
75
76

77
79
82
82
82

77
75
73
72
70

67
BO
84
84

111

115
111
111
__
 
 

MEAN 
DISCHARGE

(CFS)

520
520
510
505
500

49(1
480
475
465
450

445
460
48 ii
490
485

4BO
480
485
460
425

41"
405
415
420
42b

425
425
435
425
430
430

14240

"EAN

(CFS) 

500
500
500
555
555

555
56S
595
650
770

970
lOBO
1U90
1080
1060

10311
1010
1000
inin
1040

1100
1150
1200
1270
1340

1500
1580
1680
175P
1880
2020

MEAN 
CONCEN 
TRATION
(MG/L)

SB
44
40
43
b8

38
44
56
56
51

36
46
b3
52
45

4 a
bi
60
45
53

48
49
51
53
53

53
53
56
57
56
57

"

MAOCH

MEAN
CONCEN 
TRATION
(MG/L)

B2
82
82
85
81

bB
40
30
19
20

22
22
24
26
33

3K

36
-(7
jf,
J5

36
35
28
37
SO

55
42
49
51
4b
bO

bEOIMENT 
DISCHAO'nF
(TONS/Dar)

81
63
S5
5S
78

51
57
1?
7
62

4 )
57
0?

6"V
 59

br.
80
79
56
61

SI
54
57
6 1
61

61
61
64
6b
6b
66

19*1

SEOI -lENT

111
111
111
127
1?1

H7
61
4B
33
4?

^8
ft<4

71
76
94

106
9*

loo
98
98

In7
109
91
127
181

223
179
222
241
228
?73

TOTAL 151SS



MINNESOTA RIVER BASIN 

05316770 MINNESOTA RIVER AT NEW ULM, 1IINN.  Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

PRIL HAY

MEAN
DISCHARGE

(CFS) 

2200
2420
2660
2800
3090

3730
4800
6700
7860
7910

7bOO
6^30
6540
61HO
6010

6140
62bO
6210
6330
6990

7610
8000
fi2BO
8500
8660

8590
8430
8390
8250
8080
~

192040

MtAN
DISCHARGE

CCFS)

3950
3790
3blO
3250
3010

2780
2550
2370
2130
1850

1620
1540
1750
2130
2880

2950
2830
2420
2060
1730

1520
1390
1290
1190
1130

1060
1130
1050
1060
1170
1240

64330

DISCHARGE

MEAN
CONCEN
TRATION
(MG/L) 

74
97
92
85

120

165
282
583
580
452

381
350
295
227
225

254
257
249
256
242

248
263
2bO
312
333

338
306
200
176
273
 

~

JULY

MEAN
CONCEN
TRATION
(M6/L)

257
269
289
314
321

280
234
213
162
132

97
90

260
300
315

315
282
233
240
207

180
156
137
112
81

60
104
75
54
52
85

"

SEDIMENT
DISCHARGE
(TONS/DAY) 

440
634
661
643
1000

1660
3650
10500
12300
9650

7720
65SO
5210
3790
3650

4210
4340
4170
4380
4570

5100
5680
6260
7160
7790

7840.
6960
4530
3920
5960
~

150928

SEDIMENT
DISCHARGE
(TONS/DAY)

2740
2750
2740
2760
2610

2100
1610
1360
932
659

424
374

1230
1730
2450

2510
2150
1520
1330
967

739
585
477
360
247

172
317
213
155
164
285

38660

MEAN
DISCHARGE

(CFS) 

7930
7730
7580
7400
7140

6800
6340
6050
5680
5270

4850
4blO
4250
4490
6040

7840
7080
6800
6140
5600

5160
4810
4400
4070
3950

3800
3910
4070
4380
4630
4540

173B40

MEAN
DISCHARGE

(CFS)

1200
1110
993
905
«28

762
740
784
762
795

784
872
982
96CI
905

628
729
674
663
631

558
522
478
439
408

388
368
349
337
331
320

21405

MEAN
CONCEN--
TRATION
(MG/L) 

290
260
208
212
210

191
210
182
201
206

203
233
223
225
1030

809
462
335
314
311

248
230
192
182
197

165
185
218
233
328
300

 

AUGUST

MEAN
CONCEN
TRATION
(MG/L)

90
82
82
83
85

97
96
90
82
80

69
50
48
64
77

60
43
43
55
62

40
40
42
37
40

39
45
57
52
47
50

"

  SEDIMENT
DISCHARGE
(TONS/DAY) 

6210
5430
4260
4240
4050

3510
3590
2970
3080
2930

2660
2840
2560
2730
17300

17100
9580
6150
5210
4700

3460
2990
2280
2000
2100

1690
1950
2400
2760
4100
3680

140510

SEDIMENT
DISCHARGE
(TONS/DAY)

292
246
220
203
190

200
192
191
169
172

146
118
127
166
188

134
85
78
98
106

60
56
54
44
44

41
45
54
47
42
43

3851

MEAN
DISCHARGE

4620
4780
4760
4500
4190

3910
3710
3580
3440
3270

3130
3050
3030
3170
3310

3570
4550
6100
6840
7190

7310
7500
7420
7190
6790

6330
5770
5210
4710
4240
~

147170

MEAN
DISCHARGE

(CFS)

349
5fi4
762
685
718

718
674
587
531
504

431
401
368
349
401

401
495
504
T22
513

513
495
495
546
612

7(14
833
894
875
812
~

17196

MEAN
CONCEN
TRATION
(MG/L) 

290
320
308
282
263

257
250
243
257
271

251
a43
238
231
279

300
491
555
552
432

340
325
315
297
290

287
293
283
312
287
~

 

SEPTEMBER

MEAN
CONCEN
TRATION
(MG/L)

58
52
42
48
50

42
48
55
48
48

45
48
34
34
35

35
28
33
46
50

55
58
54
60
49

53
75
93
87
75
~

«

FOR YEAR (CFS-DAYS)
SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS)

SEDIMENT
DISCHARGE
(TONS/DAY) 

3620
4130
3960
3430
2980

2710
2500
235,1
239H
2390

2120
2000
1950
1980
2490

?890
6030
9140
10200
8390

6710
6580
6310
S770
33?0

4910
4560
398n
3970
3290
~

129050

SEDIMENT
DISCHARGE
(TONS/DAY)

55
71
86
89
97

81
87
87
69
65

52
52
34
3?
38

3«
37
45
65
69

76
78
72
88
si

101
169
224
206
164
 

25o8

722i)4.4
480444

PARTICLE-SIZE OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(METHOD OF ANALYSIS: H, HYDROMETER! 0, OPTICAL ANALYZER! S, SIEVE! V, VISUAL ACCUMULATION TUBE)

WATER NUMBER PARTICLE SIZE
TEM- OF
PtRA- SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED
TURE PLING DISCHARGE

DATE TIME < o POINTS <CFS> .062 .125 .250 .soo i.oo 2.00 4.00 s.oo i6.o 32.0 64.o
OCT 7, 1969 1115 15 3 366         52 59 64 76
APR 8, 1970 1330 6.5 4 6610 14 35 75 96 98 99 100
JUN 18...... 1130 22 4 5960 2 8 67 91 95 98 100



MISSISSIPPI RIVER MAIN STEM

05331000 MISSISSIPPI RIVER AT ST. PAUL, MINN. 

LOCATION. Lat 44°56'40", long 93°05'20", in SEjNEj sec.6, T.28 N., R.22 W., Ramsey County, tempe

DRAINAGE AREA.   36,

EXTREMES.   1969-70:
Water temperatu

to December.

ods.

oar OCT

MAX

1 18.0
2 18.0
3 18.5
4 18.5
b 18. b

6 18.5
7 17.0
8 16.5
9 16. S

10 16.5

11 16.5
12 15. b
13 15.5
14 15.0
15 15.0

16 14.5
17 14.0
IB 13.0
19 13.0
20 13.0

21 12.0
22 12.0
23 12.0
<!4 11.5
25 11. b

26 11.5
27 11.5
28 10.5
29 10.0
30 10. 0
31 9.b

AVG 14.5

nd at

800 s

res:

MIN

17.0
17.0
1 .0
1 .0
1 .0

1 .0
1 .5
1 .5
1 .0
1 .5

1 .0
1 .5
1 .5
1 .0
1 .5

11.0
10.5
10.5
10.5
10.5

11.0
10.5
10.0
9.5
9.5

9.5
9.0
8.0
8.0
8.0
7.0

12.5

mile 839.3 upstream I

q mi, approximately.

Maximum recorded, 29.

(WATER-STAGE

NOV

MAX MIN

9.5 8.0
9.5 8.0
9.5
9.0
9.0

B.S
8.5
8.5
8.5
9.0

9.0
8.5
B.S
8.5
8.0

7.0
7.0
6.5
6.5
6.0

5.5
5.0
S.O
5.0
5.5

.0

.0

.0

  b
.0
.0
.0
.0

.0

.0

.5

.0

.0

-5
. 5
.5
. 0
.0

.0

.0

.0

.0

.5

S.O 1.5
4.0 1.5
4.0 1.0
3.5 0.0
3.0 O.b
~

7.0 S.O

rom Ohio River

5°C July 14; m

RECORDER WITH

DEC

MAX MIN

2.0 0.0
3.0 0.0
1.5 0.0
1.5 0.0
2.0 0.0

2.0 0.0
3.0 0.0
3.0 O.S
3.0 0.5
4.0 O.S

4.0 0.0
3.5 0.5
4.0 0.0
J.O 0.0
4.0 0.5

4.0 1.0
4.0 1.0
4.0 1.0
4.0 1.0
4.0 1.5

4.0 2.0
4.0 1.0
4.5 1.0
^.0 1.5
4.0 2.0

4.0 2.0
4.0 3.0
*+» 0 1.5
 *.5 2.0
4.S 2.0
4.5 3.0

3.5 1.0

inimum, freezi ng point on several days during November

TEMPERATURE ATTACHMENT)

JAN

MAX

4.5
4.5
4.5
4.5
4.5

5.5
5.5
5.5
5.0
4.5

4.5
5.0
5.0
5.0
S.O

5.0
5.0
5.5
6.0
6.0

6.0
6.0
6.0
6.0
6.0

6.5
6.5
6.5
6.5
6.0
5.5

5.5

FEB MAR

MIN MAX MIN MAX MIN

4.5
3.5
3.5
3.5
3.5

4.0
4.5
4.0
3.5
3.0

3.0
3.n
3.5
3.0
2.0

3.0
4.0
4.5
5.0
5.5

5.0
4.5
4.5
4.5
4.0

.5 .5 7.0 5.5

.5

.0

.b

. 0

.5
,5
.0
.5
 5

.5
1 5
.5
.0
.0

.0
  0
.0
, 5
  0

.0

.5

.5
  0

.0 7.0 5.5

.5 6.5 4.C

.0 7.0 6.0

.5 7.0 5.5

.5 6.5 S.n

.0 6.0 5.n

.0 5.5 s.n

.5 6.0 4.5

.5 6.0 b.n

.0 6.0 5.5

.0 5.S 4.5

.5 6.0 5.n

.5 6.5 S.n

.5 6.0 4.5

.0 S.5 4.5

.0 5.5 i.5

.0 6.0 -5.0

.0 6.5 5.5

.0 6.0 -".n

.0 6.S 5.5

.5 6.0 5.5

.0 6.5 5.5

.5 6.5 5.5
.0 5.5 6.5 5.5

S.n 7.0 5.5 6.5 5.5
4.5 6.5 5.5 6.5 5.5
5.5 6.S 5.5 6.0 s.o
4.5 ~   5.5 4.5
4.5   ~ 5.5 5.0
4.0     5.S 5.0

4.0 6.S 5.0 6.5 5.0

1 b.5 5.5
2 5.5 5.5
3 6.b 5.S
4 6.0 5.5
b 6.0 5.5

6 6.S 5.5
7 6.5 6.0
8 8.0 6.S
9 7.0 7.0

10 b.b 6.5 

11 6.b 6.5
12
13 S.S 5.S
14 S.b S.S
15 6.0 5.5

16 6.5 6.0
17 6.5 6.5
18 6.b b.b
19 6.b 6.5
2u 6.3 6.5

21 6.b 6.5
22 6.b 6.5
23 6.5 6.b
24 7.0 6.5
25 9.0 7.0

26 10.0 9.0
27 10. 0 9.0
28 10. 0 9.0
29 ll.b 10.0
30 12.0 11. b 
~n __ __

3.S
3.5
3.0
3.0
3.0

4.0
5.0
6.5
6.5
6.0

S.O
4.S
5.0
4.S
4.0

3.S
4.5
6.5
8.0
9.0

9.b
9.b
8.5
9.0
9.0

8.5
8.0
8.0
8.b
8.5 
Q.n

2.0 19.0
3.0 20.0
3.0 20.0
3.0 21.0
3.0 21. b

3.b 22.0
4.0 24.0
4.5 2b.O
5.5 24.5

4.b 24. b
4.0 24.5
4.0 i4.0
3.5 24.0
3.b 23.5

3.b 24.5
3.0 25.0
3.b 2b.O
4.S 24.0
S.S 23.0

o.O 22.0
6.5 23.5
6.5 23.5
6.b 24.0
7.0 24.0

6.S 23.5
6.0 23.0
6.0 24.0
6.0 26.0
6.b 27.0

17.0
18.1)
18.0
18.0
19.0

20.0
20.0
20.5
21.0

22.0
22.0
22.0
22.0
22.0

22.0
23.5
23.5
22.0
22.0

21.0
21. n
21.5
22.0
23.0

22.0
21.5
22.0
22.0
24.0

28.0
28.5
28.5
26.0
25.0

25.5
26.5
26.5
27.0

29.0
29.0
29.0
29.5
29.0

28.0
28. 5
29.0
2S.5
26.0

25.5
26.0
26.0
26.0
27.0

26. S
 
__
 
~

25. S
2
2
2
2

2
2
2
2

2
2
2
2
2

2
2
2
2

. o

.5

.0

.0

.n

.5

.5 ~ ~ 26. S ?5.5

.0     26.5 25.5

.0 ~   24. n ?3.5
,C     24. n ?4.0
.0     23. n 21.0
.0 --   23.0 -JC.S
.0 -- ~ 21.5 1-1.5

.5 ~ ~ 20.5 14.5

.5     ?0.0 14. n

.0     20.0 n.r

.0     20.0 19.5
25.5 28.0 23.0 20.0 19. n

25.0 26.5 25.5 20.0 1-.5
25.0 26.5 25.5 20.0 19.5
24.5 27.0 25.5 19.5 19. S
24.5 27.0 26.0 1 .5 19. n
25.0 28.0 26.0 I .5 19.0

25.5 28.0 26.5 1 .0 IB. 5
28.5 26.5 1 .0 18.5
26. S 25. S 1 .5 IB. 5

1 .5 1P.O
18.0 17.0



3** MISSISSIPPI RIVER MAIN STEM

05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MINN.

LOCATION. Lat 44°36'36", long 92°36'36", in SWjNW} sec.10, T.113 N., R.15 W., Goodhue County, on right bank 
downstream side of dam, 5 miles northwest of Red Wing and at mile 796.7 upstream from Ohio River.

DRAINAGE AREA. 46,600 sq mi, approximately.

PERIOD OF RECORD. Chemical analyses: July 1969 to September 1970.

EXTREMES. -

wint

mental

JULY 
29...

AUG.

21...

SEPT.

15...

JULY 
29... 
29...

AUG.

13...
20... 
21... 
2S... 

SEPT. 
04... 
10. .. 
15... 
17... 
24...

HAY

1 
2 
3 
4 
5 
6 
7 
8 
9 

ID 
11 
12

-Period of

er period.

Protection

13800

500

200

TOTAL
PHOS-

(P)

.05

.31 

.27

AUG 

MAX MI

25.5 25. 
25.5 24. 
25.0 24. 
25.5 24. 
26.0 25. 
26.5 25. 
26.5 26.

record:

Agency

ALKS- 

LINITY

__

nis-
SOL- 
VED- 

PHOS-

(Pl

.11

.14 

.17

N M<

25 
25 
24 
24 
24 

0 25 
5 24 
0 24 
5 22 
0 22 
5 21 
0 22

_

H4RD-

(CA.MG)

--

228 
202

192

200 
204

ISO 
17*>

DATE 

JULY

29. . . 
29. .. 

AUG. 
05-10 
21... 

SEPT. 
15...

SEP 

X MIN

0 24.5 
0 2 .0 
5 2 .0 
5 2 .0 
5 2 .0 
0 2 .0 
5 2 .0 
0 2 .5 
5 2 .5 
0 2 .0 
5 2 .0 
D 2 .0

CHEMICAL 

CHLO-

_

SPFCI- 
FIC

COND-

(MICRO-

525

METHY- 
LENf 
BLIIF 

ACTIVE 
SU8-

.02

.08 

.04

DAY

3 
4 
5 
6
7
a
9 
0
i
2 
3

ANALYSES

ORGANIC 
NITRU-

(Nl

,<\ 0

.68

1.2

7.8

7.9
a. 4

B.2

8.6 
7.9

3.1 
7.9

2016

A 

MAX

26.5 
26.5 
26.0 
26.0 
26.5 
26.5 
26.0 
25.0 
25.0 
25.0 
25.0

, JULY

TOTAL
MI TRO-

(M

2.9

--

"

ER»TUR C

24

25
24 
24
25

21 
20 
23 
?1 
18

TOTAL 
CARBON

274

UG 

MIN

25.5 
25.5 
25.0 
25.0 
25.0 
25.5 
25.0 
24.5 
24.0 
24.0 
24.5

TO SEPTEMBER 1969

(N! (ND2I

.00 .14

.00 .10

.00 .OH

COLOr, 
(PLATI- TUR-

COB4LT ITY

25 40 
25 40

25 55

25 60 
25 35

25 20 
25 30

C43BON 
CAP30N CHLORD- 
4LC1HOL FQRW

If3 91

SEP 

MAX MIN

22.0 21.5 
22.0 21.5 
22.5 22.0 
22.5 22.0 
22.5 22.0 
22.0 21.0 
21.0 20.5 
20.5 20.0 
20.0 19.5 
19.5 19.0 
19.0 17.0

AMMONIA ORTHO 
NITRO- PHOS-

(N) (N) (NO?! (PQ4)

.38 1.7 7.4 .45

.IS .20 .8

.24 .20 .7

810- CQLI- COLI- 
CHFM- FORM FORM 

DISS- ICAL (COL- (COL-

OXYGEN DEMAND PER PER

7.1 4.8   3300 
7.8 3.9   4

7.7 5.4   200

8.3 5.2   490 
7.7 3.P   330

9.5 4.5   110 
6.6 3.6 -- 790

AIR

25

AUG SEP 

BAY MAX MIN MAX MIN

24 25.5 24.5 8.0 17.5 
25 2 .0 25.0 8.0 17.5 
26 2 .0 25. D 7.5 17.5 
27 2 .0 25.0 7.5 17.0 
28 2 .5 25.0 8.0 17.0 
29 2 .0 25.5 B.O 17.0 
30 2 .0 25.0 17.5 17.0 
31 2 .5 24.5

AVG 25.8 24.9 21.4 20.7



MISSISSIPPI RIVER MAIN STEM

05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MINN. Continued 

CHEMICAL ANALYSES. HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT.
01..
OS..
16..
22.. 
29..
30..

NOV.
25...

CEC.
10...
IT...
22...

JAN.
16...
26...
28...

FEB.
09...
IB...
26...
27...

MAR.
04...
11...
18...
25...

APR.

06...
22...
29...

MAY
06...
08...
13...
20...
27...

JUNE
10...
IT...
IT...
24...

JULY
01...
08...
IS...
23...
24...
29...

AUG.
07...
31...

DATE

OCT.
01...
08...
16...
22...
29...
30...

NOV.
25...

DEC.
10...
IT...
22...

JAN.
16...
26...
28...

FEB.
OS...
18...
26...
27...

HA*.

11...
IS...
29...

APR.
02...
06...
at...
29...

HAY
06...
08...
13...
20...
2T...

DIS
CHARGE
ICFSI

6630
T800
10300
9400 
9200
9200

8000

8180
7850
8000

8600
8580
8060

T600
8160
7BOO
T020

13400
9500
8780

16000

14800
33000
SI 300

47400
43100
31000
26400
23600

20700
19000
19000
24TOO

19300
11 BOO
11 SCO
81SO

1SOOO
81SO

5280
7050

TUR-
610-

(JTU)

15
15
2?
30
15

 

a.o
9.0«

4.0
«_
5.0

4.0
4.0
5.0
 

6.0
5.0
9.0

a.o  
so
20

50
   

60
90
25

SULFATE
(S04)
IPG/LI

32
23
22
23 
22
 

 

26
29
 

32
,._
31

29
26
29
 

31
28
31
33

'_

56
64

68
_«
60
62
41

4S
66
 
65

79
83
64
60
_..
51

44
 

TEMP-

(OEG C»

17.0
15.0
10.0
9.0
7.0 
5.0

2.0

.0

.0
1.0

.0
1.0
1.0

.0

.0
1.0
.0

1.0
1.0
4.0

J.O
4.0
9.0
14.0

13.0
15.0
14.0
17.0
15.0

CKO-
RIDE
ICLI
(KG/LI

16
12
12
12 
12
 

 

12
20
 

15
__

15

19
12
13
  >

18
23
13
21

-_
11
8.5

8.8
_ 

8.0
10
10

9.0
10
 
9.6

9.8
11
11
13
  -

15

13
 

DIS
SOLVED

(MG/LI

8.4
8.2
8.8
9.0
9.9

 

12.0
10.6
 

8.2
_
7.9

T.5
7.5
T..T
-~

T.4
9.6
10.0

12.7
 > 

10. 1
9.0

9.}
W

8.2
8.5
8.3

HARD
NESS
ICA.MG)
IMG/L)

188
168
164

162
   

 

176
1T4
 

 
__
192

190
184
188
 

19«
184
188
192

._
IBS
194

192
~_
180
208
168

182
198
 
212

240
250
212
202
  .
194

176
 

BIO
CHEM
ICAL

OXYGEN

(KG/I)

4.2
2.6
2.7
3.4
2.6

--

3.8
3.2
2.7

2.6
__
2.8

2.6
2.5
2.6
»-

2.6
2. 1
2.8

3.9
   
3.0
3.1

3.4
 «
2.6
1.3
2.8

ALKA
LINITY

AS
CAC03
(MG/LI

168
155
152

153
 

   

161
156
 

ITS
_
ITS

184
182
176
 

180
165
171
171

 
136
130

123
__
127
144
128

13T
154
 
152

154
1TO
161
153
»
148

142
~~

COLI-
FORM
iCCL-
ONIES

100 PL)

4900
T90

13000
 

23000

 

»
_ 
 

__
_ 
 

 
 
__
 

_
«
 

 
« 
--
 

- 
« 
_-
  
~

PH

(UNITS)

B.O
T.9
8.0

8.0
 

7.8

7.9
7.7
 

7.2
__
7.1

7.6
7.5
7.T
 

7.6
7.5
T.6
7.7

7.9

8.0
7.9

7.9
  ~
7.9
8.1
8.0

8.1
8.0
 
8.1

8.0
8.2
8.0
8.4
_~
T.9

8.5
"

COLI-
FORM

ICOL. PER

(HPN)

w

  .
_-.
«
 

 

T900
13000
 

6400
«

35000

4900
T900
11000
 

3300
930
3500

3100
__

31000
3100

TtO
  

3300
33000
1TOO

COLOR
(PLAT
INUM-
COBALT
UNITS)

25
20
20

25
 

 

20
20
 

20
~_
20

20
15
15
 

15
IS
15
IS

15

35
45

50
__
60
45
45

50
50
 
50

45
35
35
30
   
35

30
 



MISSISSIPPI RIVER MAIN STEM

05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MINN. Continued 

CHEMICAL ANALYSES, HATER YEAR CCTDBER 1969 TO SEPTEMBER 1970

JUNE 
10. 
1 .

2 . 
JU Y 
0 .

1 . 
2 . 
2 . 
2 . 

AU . 
0 .

OCT. 
01... 
C7-10 
08... 
16... 
22... 
29...

NOV.

25... 
DEC. 
02-09 
10... 
17... 
22... 

JAN. 
06-13 
16... 
26... 
28... 

FEB.

05... 
18... 
26... 
27... 

MAR.

04... 
11... 
18... 
25...

APR. 
02...

07-14 
22... 
29... 

MAY 
05-07

08... 
13...

JUNE

17...

24...
JULY 
01... 
08... 
15...
23... 
24... 
29... 

AUG. 
01-31 

SEPT. 
01-04 

AUG.

07... 
31...

  

  

  *

DIS 
CHARGE

6630

7800 
10300 
 5400 
9200

8000

8180 
7850 
8000

8600 
8580 
8060

7600 
8160 
7800 
7020

13400 
9500 
8780 
16000

13200

33000 
51300

43100 
31000

19000

24700

19300 
11800 
11500 
8150 
15000 
8150

5280 
7050

TUR 
BID- T

45 
55

85

 O

30 
30

35 

30

TEMP 
ERATURE

17.0

15.0 
10.0 
9.0 
7.0

2.0

.0 

.0 
1.0

.0 
1.0 
1.0

.0 

.0 
1.0 
.0

.0 
1.0 
1.0 
4.0

3.0

5.0 
14.0

15.0 
14.0

24.0

23.0

26.0 
24.0 
26.0 
24.0 
24.0 
26.0

25.0 
22.0

BIO- COLI-
CHEM- FORM COLI- 

DIS- ICAL (CCL- FORM 
EHP- bOLVED OXYGEN ONIES (COL. PER

25.0 6.6 2.8   1300 
24.0 6.5 2.9   2300

23.0 6.8 3.0 -- 2400 

26.0 7.0 2.7 .^0

26.0 6.8 3.4   200 
24.0 9.2 4.8   330 
24.0         
26.0 7.0 4.2   330

25.0 6.8 4.6   130

DIS- 
SOL- 

ORGANIC AMMONIA TOTAL VED- 
MTRC- NITRO- PHOS- PHOS- 
GEN GEN NITRATE PHORUS PHORUS 
(Nl (N) (N) (PI (PI

.18 .46 .20 .88 .44

.20 .40 .50 .33 .31 

.42 .84 .50 .36 .29

.56 .88 .50 .38 .37

.96 .14 .66 .33 .06

 

1.2 .11 .16 .32 .20

1.1 1.0 .19 .42 .35



MISSISSIPPI RIVER MAIN STEM

05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, HINN. Continu 

CHEMrCAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT. 
01... 
07-10

2-09 
0... 
7... 
2...

METHY- 

LENE 
BLUE

ACTIVE

CARBON
TOTAL CARBON CHLORO- 
CARBON ALCOHOL FORM 
EX- EX- EX-

.03 

.CO

25... 
APR.
02...
06...
07-14
22...
29... 

HAY
05-07
06...
08...

27.. 
JUNE

10..
17..
17..
24.. 

JULY

24...
29... 

AUG.
01-31 

SEPT.
01-0* 

AUG.
04-08
07...
31...

1344

1344

946

643

643

876

431

431

569

212

212

307

TOTAL
TCTAL NON- 
f=ILT- FtLT-

RES1CUE RESIDUE ALPHA

344

308

l.D 

1.0

1.0 

1.0



MISSISSIPPI RIVER BASIN

05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MINN.--Contin 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DEC.
11...

JUKE
26...

SUS 
PENDED

(COUNT
ING

.0

.0

TCTAL

BETA ICCUNT-
ING

5.0 2.0

10 2.0

OIS-

BETA

4.0

ID

DIS 
SOLVED

(COUNT
ING

2.0

2.0

SUS-

BETA

l.D

.0

SUS 
PENDED

(COUNT
ING

L.D

L.O

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

NOV DEC JAN FLti

HIN MAX MIN MAX MIN MAX MIN MAX MIN

1 
2
3
4
5

6
7

9
10

11
12 
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

AVG

DAY

1
2 
3
4
5

b
7
8
9

10

11
12
13
14 
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

17.0 
18.0
18.0
IB. 5
19.0

18.5
18.0 
17.0
16.0
15.5

15.0
14.5 
13.5
12.5
11.5

11.0
10.5
11.0
10.5
10.5

10. b
10.0
9.5
9.0
9.0

9.0
B.O
7.5
7.5
7.5 
7.5

12.6

APR

MAX

4.0 
3.5

4.0
4.0

5.0
6.5
7.b
7.5
7.5

7.0
6.0
5.0
6.0

7.5
7.b
7.0
6.b
6.0

6.0
6.0
7.5
8.5 
9.5

11.0
12. b
13.5
15.0
15.0

  

16.5 
17.0
17.5
18.0
18.5

17.5
17.0
16.0 
15.5
15.0

14.5
13. b
12.5
11.5
11.0

10.5
10.5
10.0
10.0
10.0

10.0
9.5
9.0
9.0
9.0

8.0
7.5
7.5
7.5
7.0 
7.0

12.0

MIN

3.0 
3.0

3.0
3.5

3.5
4.5
6.5
6.5
6.5

5.5
5.0
4.0
4.0

5.0
6.5
6.5
6.0
5.5

5.5
5.5
5.5
6.5 
7.5

8.5
10.0
12.0
13.0
14.0

--

7.5
7.5
7.5
7.*

8.0
8.5

8.5
8.5

P. 5

7.5
5.5
3.5

3.0
3.5
4.0
3.0
1.5

1.5
1.5
2.0
2.5
2.5

2.5
2.0
2.0
2.0
2.0

4.9

MAY

MAX

13.5

15.0
15.0

15.0
15.0
17.0
17.0
16.5

16.0
15.0
15.5
15.0

13.0
15.0
17.0
1B.O
19.0

20.0
19.5
19.0
19.0 
19.0

17.5
17.0
17.0
18.5
19.0
19.0

7.5 2.0
7.b 2.0
7.0 1.5
7.5 1.5

7.b 1.5
8.0 1.5

B.5 1.0
8.5 1.0

4.0 1.0
7.5 0.5 
5.5 1.0
3.5 0.5
3.0 0.5

3.0 0.5
3.0 1.0
3.0 1.0
1.3 1.0
1.5 0.5

1.5 0.5
1.5 0.5
1.5 0.5
2.0 0.5
2.0 0.5

2.0 0.5
2.0 0.5
2.0 0.5
1.5 0.5
1.5 0.5 

0.5

4.5 0.9

JUN

MIN MAX

2.0 19.5

3.S 21.0
4.0 22.0

3.5 23.0
.0 23.5
.5 24.0
.0 23.5
.b 23.5

.0 24.5

.0 24.0

.0 24.0

.0 24.0

2.S 25.0
2.0 26.0
4.5 25.0
6.0 23.0
7.0 22.5

8.5 22.5
8.5 ?4.0
8.0 24.0
6.0 24.0 
7.5 23.5

6.0 22.5
5.5 23.5
5.5 24.5
7.0 26.0
8.0 26.5
8.5

2.0
1.5
1.5
1.5

1.5
1.5

1.0
0.5

0.5

0.5
0.5
0.5

0.5
0.5
1.0
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5 
0.5

0.8

MIN

18.0

19.5
20.0

21.0
21.5
22.5
22.5
22.5

23.0
23.5
23.0
23.5

23.5
24.0
22.5
22.0
22.0

21.5
22.0
23.0
23.0
22.5

22.0
22.0
23.0
24.0
25.0

--

0.5
0.5
0.5
0.0

0.0
0.0

0.0
0.0

0.0

0.0
0.0
0.5

0.5
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.5
0.5

0.5
0.5
0.5
0.5
0.5 
0.5

0.2

JUL

MAX

28.0

25.0
25.0

25.0
25.5
25.0
26.0
26.5

27.0
27.5
27.5
2B.O

27.0
28.0
27.5
27.0
25.5

25.0
25.0
25.0
25.0
25.5 

26.0
26.5
27.0
26.5
28.0
27.5

0.5
0.5
0.0
0.0

0.0
0.0

0.0
0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.5

0.5
0.5
0.5
0.5
0.5 
0.5

0.2

MIN

26.5

24.0
23.5

24.0
24.5
24.5
24.5
25.0

26.0
26.5
27.0
27.0

26.0
26.0
26.5
25.5
24.5

24.5
24.5
24.5
24.5

25.0
25.0
26.0
26.0
26.0
27.0

0.5
0.0
0.0
0.0

0.5
0.5

0.5
0.5

0.5 
0.5
0.5
0.0
0.5

0.5
0.5
0.5
0.0
0.0

0.5
1.0
1.0
1.0
1.0

1.0
1.0
1.0
»
~

0.5

AJG

MAX

27.0

26.0
26.0

26.0
25.5
25.0
26.0
26.5

?6.5
26.5
26.5
26.5

26.0
25.5
25.5
25.0
24.5

24.0
24.0
24.0
24.5

24.5
25.5
25.0
24.0
23.5
23.0

0.0
0.0
0.0
0.0

0.0
0.5 
0.5
0.5
0.5

0.5

0.0
0.0
0.0

0.0
0.5
0.0
0.0
0.0

0.0
0.5
1.0
1.0
0.5

0.5
1.0
1.0
  _
 

0.3

MIN

26.5

25.0
25.0

25.5
25.0
24.5
2b.O
25.0

25.5
26.0
26.0
26.0

25.5
25.0
25.0
24.5
24.0

23.5
23.5
2,1.0
23.0

24.0
24.0
24.0
23.0
23.0
22.5

1.5 
1.5
1.5
1.5
1.5

1.5
2.0 
2.0
l.S
2.0

2.0

2.0
2.0
2.0

2.5
2.5
3.0
3.0
3.n

3.0
3.5
3.5
4.0
4.0

3.5
3.5
3.0
3.0
3.0

2.5

St

MAX

22.5

23.5
23.5

23.5
?4.0
23.5
23.5
22.5

21.0
21.0
9.5
8.5
8.0 

7.b
s.o
8.0
8.5
fl.s

19.5
19.5
19.0
19.0
18.5 

17.5
17.0
17.0
17.5
17.5

  

1.0 
1.0
1.0
1.0
1.0

1.0
1.5 
l.S
l.S
1.5

l.S
l.S
l.S
i .5
l.S

1.5
l.S
?.o
'.5
'.S

?.s
2.5
3.0
1.0
3.5

3.1
?.5
?.S
?.5

1.9

"

" IN

ll'.fi

2?. 5
23.0

23.0
?3.5
?3.0
2?. 5
21.0

20.5
19.5
13.5
Ift.n
17.0 

17.0
16.0
16. S
17.5
18.5

18. "5
19.0
19.0
Ifl.S
17.5

17.0
1A.5
16.5
16.5
16.5
--



WH1TEHATEH RIVER BASIN 

05376000 NORTH FORK WHITEWATEH RIVER NEAR ELBA, HINN.

South Fork. 

iRAINAGE ABEA.   101 sq mi.

OIS-

OCT. 
22... 21 
22... 21

DEC. 
03... 19 
03... 19 

JAN. 
14... 19 

FEB. 
10... 18 
10... 17 

MAR. 
19... 21 

MAY 
OS... 24 

JUNE 
04... 38 
04... 38 

JULY 
IS... 24 
IS... 24 

AUG. 
12... 23 

SEPT. 
10... 22 
10... 22 

AUG. 
12... 23

SULFATE 
IS04I

OCT. 
22... 14
22...

oec.
03... 15 
03... 

JAM. 
14... 4.5 

FEB. 
10... 13 
10... 

MAR. 
19... 11 

MAY 
05... 15 

JUNE 
04. . . 
04... 21 

JULY 
It... 17 
15... 

AUG. 
12... 16 

SEPT. 
10... 
10... 16

CHEMICAL ANALYSES. HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- 
OIS- CIS- CIS- SOLVED

SILICA I NUN IRON GANESE CIUM

14 144 6 33 70 

15 234 11 C 69

It       69

15   -- -- 67

14       65 

B.I 64 68 20 66

17 161 13 117 80

12       67

17 ~   -- «2

OIS- 
DIS- SOLVED

RIDE RIDE NITRATE NITRATE PHATE

4.2 .1 .49 2.2 .28

4.4 .2 1.1 4.7 .18

3.4 .2 1.1 4.6 .21 

3.2 .1 1.0 4.! .33

1.0 .1 1.3 i.8 .58

i.6 .2 .56 2.5 .54

7.2 .3 2.7 12 .65 

5.8 .4 1.0 4.6 .54

5.1 .2 1.4 6.3 

S.4 .0 1.8 7.9

NE- 
S1UM SGOIUM

25 3.6 

25 4.2 

25 4.9

23 5.0 

24 5.1

23 5.2

25 6.0

21 4.4

OIS- 
SCL-

PHORUS PHCRUS

.10

.07

  .08 

.16

  .23 

.29

.21

  .18

.16 

.34  

SIUM 
IK)

2.3 

1.5 

25

1.6 

l.B

3.1 

2.3

1.8

5.0

BORON 
(Bl

9.5

9.5

2.2

10

20 

.01

16 

33

10 

.01

BGNATE 
IHC03I

321 

319 

320

314 

312

256 

301

323

281

01 S- 
SOLVEC

DUE AT 
180 Cl

302

305

300 

292

297 

290

340

304

313 

291

BONATE 
IC03)

0 

0 

0

0

0

0 

10

0 

0

DIS- 
SCLVED

CONSTI 
TUENTS!

294 

296

288 

290

282 

282

297 

299

303 

277

eft 

ALKA-

AS 
CACC3

263 

262 

263

257 

256

210

264

265

230

CIS-

(TONS 
PER

.41 

.41

.41 

.40

.40 

.39

.46 

.41

.43

.40



WHITEWATER RIVER BASIN

05376000 NORTH FORK WHITEWATEH RIVER NEAR ELBA, MINK. Continued 

CHEMICAL ANALYSES. MATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT. 
22... 
22... 

DEC. 
03...

JAN.

FEB. 
10...

MAR. 
IS...

MAY

05...
JUNE 
04... 
04... 
JULY 
15...

AUG. 
12... 

SEPT. 
10... 
10... 

AUG. 
12...

UATE

JUKE 
04..

DIS- NDN- SODIUM SPECI- 
SOLVED CAR- AC- F1C

BIO- Cl 
COLOR CHEM- 1 
(PLAT- DIS- ICAL (I

17.3 277 14 3 .1 499 8.1 7.0 2 -.- 4.6 
500 8.2     10.-5

16.1 276 14 3 .1 503 7.6 3.0 0   .4

15.4 273 10 3 .1 487

14.2 274 12 2 .1 502

17.1 258 0 4 .1 484

1B.B 262 7 4 .1 488

545 
34.9 295 85 4 .1 525

20.0 270 6 5 .2 501

19.4 276 13 4 .1 512

475 
17.5 239 9 4 .1 462

_ -- J20

CIS- 
DIS- SOLVED DIS- DIS- OIS- DIS 
SOLVED CAD- SOLVED SOLVED SCLVEO SOLVED 

ARSENIC MUM C08ALT CCPPER LEAD LITHIUM 
(ASI ICOI ICO) (CUI (PBI (LI)

7.4

B.2

B.I

8.0 
8.3

8.2 
8.1

8.4

B.3

7.6. 
7.9

7.6

DIS 
SOLVED 
MOLY 
BDENUM 
(MO)

0 0 0 15 0 0 3

ALDRIN DOO ODE 
IN IN IN 

BOTTOM 8CTTCH BOTTOM

POSITS POSITS POSITS

CCT. 
22... .00 .00 .00 .00 .00

AUG. 
12... .00   .00   .00

ENDRIN LINCANE 
IN IK

BOTTOM HEPTA- BOTTOM

POSITS PCSITS

.00

-

1.0 3   .2

3.0     .8

4.0 2   .8

13.5 
13.0 4   1.7

14.5 ~ 8.8   
10 -- 1.0

19.0 17   3.8

18.0 5   .5

14.5 ~ 10.5 
14.5 18   1.8

18.0   9.8

DIS- DIS- DIS- 
DIS- SOLVED SOLVED SOLVED 
SOLVED SELE- STRCN- VANA- 
NICKEL NIUM TIUM OIUM 
(Nil (SEI (SRI (Y)

0 B 85 1

Dl- 
DDT ELDRIN 
IN IN 

BOTTOM 01- BOTTOM

POSITS POSITS

.00 .00 .00 .00

.00   .01

HEPTA- 
CHLOR

DANE

OLI- 
FORH 
COL- 
MIES 
PER 
0 MLI

45 

22 

14

20 

0

.00 .DO .00 .00 

ANALYSIS OF ADDITIONAL SAMPLE

RADIDCHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DISSOLVED SUSPENDED

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS ( WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DEC 
JAN 
FtB
MOR

C 
DATE TIME

1*. 1970 
10...... 
19......

32b 
200 
200 
315

ISCHAR6E 
(CFS)

21 
20 
19 
19 
21

SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARC.E 
(MG/L) (TONS/DAV)

60 3.4 
27 1.5 
10 .51 
14 .72
IS .85

DISCHARGE

MAY 
JUN 
JUL 
SEP

5...... 
4...... 
15......
10......

1120 
1015 
1230 
1315

2* 
38 
24 
22

SUSPENDED 
CONCEN- SEDIMENT 
TRATIOM DISCHORGE

26 
140 
6B 
54

1.7 
14 
4.4 
3.2



UPPER IOWA RIVER BASIN  * 

05387500 UPPER IOWA RIVER AT DECORAH, IOWA 

LOCATION. Lat 43°18'19", long 91°47'48", in NEjSWj sec.16, T.98 N., R.8 W., Winneshiek County, at gaging station

DRAINAGE AREA.   511 sq mi.

EXTREMES .  1969-70 :

December, an

Period of record 
Water temperat

d February, 

ures: Maximum,

0.
nber 1967.

32.0*C Aug. 23 , 1968; 1

TEM.PERATURE (°u OF WATERI WATER
OCTOBER

DAY

1 
2 
3
4
5

6
7
8
9

10

U
12
13
14
15

16
17 
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MONTH

DAY

8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

16.0 
17.0 
18.5
19.5
18.5

16.5
14.5
13.5
13.5
14.0

14.5
U.5
9.0
8.5
7.0

6.5
8.0

8.5
10.5

9.0
8.0
6.0
6.0
6.5

6.5
5.5
5.0
5.5
5.0
5.5

19. *

APRIL

MAX

4.5
5.5
5.0
6.5
5.5

8.5
10.0
10.5
10.0
10.0

10.0
8.5
7.0
7.0
9.0

11.0
U.O
10.0
6.5
5.5

6.0
7.0

10.0
12.0
13.0

16.5
19.0
18.0
20.0
18.5
 

MIN
13.5 
15.0 
14.5
15.5
16.5

14.5
12.0
10.5
10.5
12.0

U.5
9.0
7.0
5.5
6.5

6.0
5.0

7.0
8.5

8.0
5.5
4.5
4.5
5.5

5.0
4.0
3.0
3.0
4.5
5.0

3.0

UIN
3.5
2.0
3.5
3.0
4.0

4.5
5.5
8.5
7.0
6.5

6.5
6.5
5.5
5.0
8.0

8.0
8.5
6.5
5.5
5.5

5.0
5.0
5.5
8.5
9.5

11.5
14.5
16.0
15.5
14.0
 

NOTEMBER

MAX

5.5 
5.5 
5.5
5.5
6.5

7.0
8.0
7.0
6.5
7.0

8.0
6.5
4.0
1.5
1.5

2.0
4.0

1.5
0.5

0.5
1.0
1.0
1.0
2.0

1.5
1.5
1.0
0.5
1.0
 

8.0

MAT

MAX

14.0
13.0
14.5
16.5
16.5

16.0
18.0
20.0
20.0
20.0

18.0
15.5
14.5
12.0
U.O

10.5
14.0
18.0
20.5
21.5

23.5
23.0
20.0
19.5
18.5

16.5
15.0
16.0
18.5
18.0
18.5

MM

5.5 
5.5
5.0
4.0

4.5
5.5
5.5
5.0
5.5

6.0
5.0
1.5
0.5
0.5

0.5
1.5

0.5
0.0

0.0
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
~

o.o

UIN

9.5
8.0

10.0
12.0
lg.0

U.O
11.5
14.5
17.0
15.5

15.0
14.5
13.0
10.5
10.5

9.0
9.5

13.0
15.5
17.0

18.5
20.0
17.0
16.5
16.0

13.5
11.5
U.O
15.0
16.5
16.5

reezing point o

YEAR OCTOBER 1969 TO

DECEMBER

MAX

1.5 
1.0
0.5
0.5

0.5
0.5
0.5
0.0
0.5

0.5
0.5
0.5
0.5
1.0

1.0
0.5

0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5

1.5

JUNE

MAX

18.0
18.5
19.0
19.5
21.0

22.0
23.5
24.5
23.0
23.0

24.0
22.0
24.0
23.5
23.0

24.0
25.5
23.5
21.5
19.0

19.5
22.0
23.5
24.5
20.5

20.0
21.5
24.5
28.5
28.5
 

UIN

0.5 
0,5
0.5
0.5

0.5
0.5
0.5
0.0
0.0

0.0
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5

0.0

UIN

16.0
14.5
15.0
15.0
16.5

16.5
18.0
19.5
20.0
21.0

20.0
19.5
19.5
21.0
20.0

20.0
20.5
19.5
17.0
15.0

14.0
16.0
18.0
20.0
18.0

17.0
16.5
19.0
21.0
24.0

JAMBART

MAX

0.5 
1.0
0.5
1.0

1.0
1.0
1.0
1.0
1.0

1.0
0.5
1.0
0.5
0.5

0.5
1.0

1.0
1.0

1.0
1.0
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5

1.0

JULI

MAX

28.0
28.5
25.5
21.0
24.0

21.5
23.0
23.5
25.5
26.5

23.0
27.0
25.5
28.0
24.5

26.0
28.5
25.5
23.5
a.s
24.0
24.5
24.5
25.0
26.0

28.0
26.0
28.0
23.0
23.5
25.0

UIN

0.5
0.5
0.5
0.5

1.0
1.0
1.0
1.0
1.0

1.0
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5
0.5

0.5

days du ring wi nter per

SEPTEMBER 1970

FEBRDARf

MAX

1.0
1.0
1.0
0.5

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
1.0
1.0

1.0
0.5

1.0
1.0

0.5
0.5
0.5
1.0
1.5

1.5
1.5
1.5
 
 
 

1.5

UIN

0.5 
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.0

0.0
0.0
0.0
0.0
0.5

0.5
0.5

0.5
0.5

0.0
0.0
0,0
0.5
0.5

1.0
1.0
1.0
 
 
~

0.0

AUOTST

MM

24.5
23.5
20.5
18.5
16.5

18.5
18.5
19.0
18.5
20.0

21.0
22.0
23.0
22.0
21.0

19.0
21.0
23.0
18.0
16.0

17.0
18.0
19.0
19.0
15.0

16.0
23.0
23.0
20.0
19.5
22.0

MAX

24.0
25.0
24.0
23.0
22.0

24.5
22.0
20.0
21.5
22.0

23.5
24.5
25.0
25.5
24.0

24.0
21.5
20.5
24.5
23.5

22.0
20.5
21.5
23.0
22.0

24.5
25.0
22.0
22.0
23.5
20.0

UIN

21.0
20.0
20.0
19.0
19.0

19.5
20.0
18.0
17.0
19.0

19.5
20.0
20.5
20.5
21.0

19.0
18.5
19.0
19.0
18.5

17.0
18.5
16.0
18.0
18.5

18.5
19.5
19.5
19.0
19.5
18.0

iods.

MARCH

MAX

1.5 
1.0
1.5
2.0

2.0
2.0
3.0
3.5
3.5

4.0
4.0
2.0
3.0
3.5

4.0
4.5 
5.5
4.5
3.5

5.5
6.0
5.0
5.5
5.5

5.0
4.5
3.5
3.5
5.0
5.5

6.0

MM

1.0 
1.0
1.0
1.5

1.5
1.5
1.5
3.0
1.0

1.5
1.5
1.0
0.5
0.5

0.5
1.0 
1.0
1.0
2.0

2.0
3.5
3.5
3.0
4.5

4.0
2.0
1.0
1.0
2.0
3.0

0.5

SEPTEMBER

MAX

18.5
20.0
21.5
23.0
23.5

23.0
25.0
23.5
22.0
19.0

19.0
16.5
15.0
13.0
13.5

13.5
13.5
14.5
18.5
20.0

22.0
19.5
16.5
14.5
15.0

14.5
14.5
14.5
15.0
16.0
 

MM

18.0
16.5
19.0
18.5
18.0

20.0
21.0
19.0
18.5
16.5

14.5
15.0
13.0
12.0
U.5

U.5
13.0
12.0
13.5
15.5

19.0
17.0
14.5
14.0
13.5

U.5
11.0
11.0
10.5
12.0
 



UPPER IOWA RIVER BASIN

05387500 UPPER IOWA RIVER AT DECORAH, IOWA. Continued 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT 16 
NDV 12 
DEC 8 
JAN 13 
FEB 11

1969

1970 
.....

510 
510 
830 
000 
)815

DISCHARGE

182 
127 
134 
81 
85

CONCEN-

19 
15 
73 
7 

22

SUSPENDED 
SEDIMENT

9.3 
5.1 

26 
1.5 
5.0

APR 13......
MAY 11......
JUN 9......
JUL 20......
HUG 31......

TIM 
170
1*3
1** 
153
152<

307
175
210
136

) 105

CQNCEN-

19
11
68 
69
43

SUSPENDED
SEDIMENT

16
5.2

39 
25
12

WISCONSIN RIVER BASIN 

05401020 TEN1IILE CREEK DITCH 5, NEAR BANCROFT, WIS.

LOCATION. Lat 44*18'08", long 89°32'59", in NEj sec.16, T.21 N., R.8 E., Portage Col 
gaging station at bridge on country road, 1.2 miles west of U.S. Highway 51, and 
croft.

DRAINAGE AREA. 8.8 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: June 1965 to September 1970.

EXTREMES. 1969-70:

Period of record:

in 1965-67, 1970. 7

TEMPERATURE (°C) OF WATER, WATER YEAR 1CTOBER 1969 TO SEPTEMBER 1970 

C»' OCT NO" CEC JAN FEB 

MAX MIN MAX MIN *** MIN MAX MIN MAX MIN

8 9.0 8.0 7.0 6.C 3.9 3.0 0.0 0.0 3.0 1.5 
S 10.5 8.0 7.0 6.0 3.5 3.0 0.0 0.0 2.0 1.0

13 8.0 7.0 9.5 4.5 4.C 3.0 0.0 0.0 0.5 O.Q

6 8.0 7.0 5.0 4.0 3.0 2.0 1.0 0.5 0.0 0.0

31 7.0 7.0 --   3.5 2.0 1.5 0.5

nay APR MAY IUN JUL AUG 

MAX MIN PAX KIN MAX MIN PAX MIN MAX MIN

PAR 

MAX MIN

4.C 3.0 
3.0 1.0 
3.0 1.0

2.0 1.0 
2.0 1.0
1.5 0.5 
3.5 0.5

5.5 3.5

3.5 1.0

5.5 3.0

SEP
HAX UN

11.0 8.0

14.5 11.0 2.0 10.0 

5.0 13.0

6.5 3.5

8.0 16.0 6.5 4.0

1.5

5.0 

1.0

2.0

4.0

1.0 

0.0



WISCONSIN RIVER BASIN 37 

05409830 NORTH FORK NEDERLO CREEK NEAR GAYS HILLS, WIS.

LOCATION.--Lat 43°21'47", long 90°54'34", in NEj sec.12, T.IO N., R.5 W., Crawford County, temperature recorder at 
gaging station on right bank ISO ft upstream from'town road bridge, 0.3 mile upstream from the confluence with 
South Fork Nederlo Creek, and 4.5 miles northwest of Gays Hills.

DRAINAGE AREA.--2.3 sq mi.

PERIOD OF RECORD.--Water temperatures: May to September 1970.

cousin.

DAY APR

MAX HIN
1

4 
5

7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24

26 
27
28

AVG   

LOCATION. --Lat 43°21'36"

DRAINAGE AREA. --4. 1 sq m 

PERIOD OF RECORD.. -Water

consin.

DAY APR 

MAX HIN

4 
5

6 
7 
8 
9 

10

11 
12
13 
14 
15

16 
17 
IB 
19 
20

21 
22 --   
23 
24 
29

26 
27 
2B
29
30
31

HAX

15.5 
18.0 
18.0 
18.0

17.0 
19.5 
20.0

20.0 

15.5

10.5

13.0 
18.0 
20.0

20.0

19.0 
20.0 
19.0

17.0 
11.0 
19.5

TEMPERATURE 

MAY 

HIN

6.5 
6.5

8.0

6.0 
7.0 
8.5

~

10.0

8.5

6.5 
6.0 
8.0

11.0 
11.0 
11.0

7.0 
8.0 
9.0

(°CI OF MATER, HAY 

JUN

MAX HIN 
14.5 12.0 
18.5 11.5 
19.5 9.5

20.5

20.0 
21.5 
21.0

20.5

20.0

21.0

21.5 
22.0 
19.0

20.5 
20.5 
20.0

16.5 
20.0 
21.0

11.0

10.0 
11.0 
11.0

12.0

12.0

14.0

13.5 
12.0 
13.5

10.5
11.5 
13.0

12.0 
10.5 
12.0

TO SEPTEHBER 1970 

JUL

HAX HIN 
20.0 15.0 
23.5 14.5 
20.0 14.0

20.0

19.5 
19.5 
18.0

20.5

20.0

21.0

21.0 
21.0 
18.0

16.5

~

10.5

11.0 
12.0 
12.0

12.0

13.0

14.0

13.5 
12.0 
13.5

10.5

-

17.2 9.0 20.0 11.8 

054098SO SOUTH FORK NEDERLO CREEK NEAR GAYS HILLS, 

, long 90°54'3l", in NEj sec. 12, T.IO N. , R.5 W. , Crawford

i. 

temperat

HAX

15.5 
17.0 
18.5 
18.0

20.0 
21.0 
20.0

23.5
12.0 
10.0 
10.0

13.5 
19.5 
21.0 
22.0 
23.5

24.5 
21.0 
15.9
20.0 
19.0

19.5 
11.0 
20.0 
IB. 5 
14.5 
IB. 5

ures: May t

TEMPERATURE 

MAY 

HIN

5.5 
6.5 
7.0 
8.0

9.0 
10.0

10.0

9.0

6.5
6.5 
9.0 

10.5 
11.0

12.0 
13.5
12.0
11.9 
12.0

B.O 
9.0 
9.0 

11.0 
12.0 
12.0

o September 1970.

(°C) OF MATER, MAY 

JUN

HAX HIN 
14.5 12.0 
20.0 11.0 
21.0 10.0 
21.0 9.0 
22.0 11.0

23.0 
22.0

19.5

21.5

1B.O 
23.5 
20.0 
20.5 
12.0

21.0 
IB. 9

1B.O 
20.0 
23.0 
24.9

11.5 
12.0

12.0

14.0

13.5 
13.5 
13.5 
10.5 
11.5

12.0

13.0 
11.5 
13.5 
15.0 
15.5

TO SEPTEMBER 1970 

JUL

HAX HIN 
22.0 16.5 
24.5 17.0 
21.5 17.0 
19.0 15.5 
21.0 13.5

_

22.0

26.0

24.0 
24.5 
19.5 
15.5 
21.0

22.0

-

16.5

16.5

13.0 
14.0 
14.5 
14.5 
11.0

11.0

AUG

MAX 
19.0 
20.0 
19.0

19.0

19.0 
17.0 
17.0

18.0

18.5

20.0

19.0 
18.0 
15.0

19.0

19.0 
19.5 
16.5

18.4 

WIS. 

County,

AUG

HAX 
23.0 
23.5 
22.0 
20.0 
23.0

20.5 
21.5

22.0

23.5

21.5 
19.5 
15.5 
21.5 
21.5

21.0 
17.0 
20.0 
21.0 
19.0

23.5
23.5
20.0 
20.0 
21.0 
1B.O

MIN 
12.0 
11.5 
12.0

11.5

13.0 
12.0 
13.5

12.0

12.0

13.0

11.5 
11.0 
13.5

11.0

11.5 
12.0 
12.0

12.0 

on left

MIN 
13.0 
12.0 
13.0 
12.0 
12.0

14.0 
12.0

13.5

13.5

12.
11. 
13. 
13. 
12.

10.5 
13.0 
10.0 
11.0 
12.0

12.0 
14.5 
15.0 
15.5 
15.5 
13.5

SEP

MAX HIN

18.0 11.0

16.0 12.0 
19.0 13.5 
18.5 12.0 
8.0 11.0 
6.5 11.5

3.0 10.5

11.0 10.5

14.5 10.0

:: ::

bank 200 ft up-

SEP 

MAX HIN

21.0 11.0

21.0 12.0 
19.5 11.0 
18.5 11.5

13.0 11.5

11.0 10.0

:: ::

21.0



WISCONSIN RIVER BASIN 

05409870 NEDERLO CREEK ABOVE GAYS MILLS, VIS.

TION

NAGE 

OD 0

EKES 
Wate 

Fe

riod

pe

RKS.
lane

AY

1 
2 
3 
4 
5

6
7
e
9

10

1 
2 
3 
4 
5

e
7
e
0

i
2 
3
4 
5

6
7 
8

0
1

VG 

AY

1 
2
3 
4 
5

6 
7 
8 
9 

10

11 
12
13 
14 
15

It
17 
18 
15 
20

21 
22 
23 
24 
25

26 
27 
28 
21 
30 
31

.  Lat 43°21'30", long 90°53

AREA.  6.7 sq mi. 

F RECORD.   Water temperature! 

. 1969-70:

bruary.

riods.

ous sites in Wisconsin. 

TEMPERAWRT 

OCT NOV 

MAX MIN MAX

16.0 
16.5 
15.5

12.0 
12.0

10.5

9.5
8.0

8.0
a. 5

9.5
11.0

9.C 
8.0 
6.0 
8.5

8.C

6.5
7.0

10.2 

APR

MAX

6.5 
11.0 
7.0 
11.5
9.0

11.0 
15.0 
14.0

12. C

7.0

8.5

6.5

8.;
11.5

16.0

21.5 
18.0 
21.0

1.0 
2.0
2.0

9.5

e.s

5.5 
6.0

t.O
5.0

9.0 
8.5

6.0 
4.5 
2.0

3.5 
6.5

MIN 

3.5

4. 

4.

5.
3.
8.

4.5

6.0

5.5

4.0

6.0

11.0 
11.5 
11.5

7.0 
6.5 
7.0

8.0

6.0

1.5
4.0

5.5 
8.0

3.0 
1.0

2.0
4.5 
4.0

4.5

CAY 

MAX

18.0 
19.0 
IB. 5

16.0 
21.0 
22.0

13.5

22.0

23.0

21.0

20.5

13.0 
19.0 
18.5

19.0

49", ir

: Nove

^C~) OF

MIN

6.C 
5.0 
3.5

4.5

3.5

0.0 
1.0

0.5

0.0 
0.0

1.0 
1.0 
2.0

1.0

MIN

7.0 
9.0 
9.0

6.5 
8.5 
11.0

11.5

10.0

12.0

14.5

13.5

10.0 
10.0

13.5

NWj sec. 7

mber 1967 to Septt

WATER, HATER YEAK 

DEC

3.C 
1.0
2.0

3.5

1.0

2.0
0.5

0.0

2.0 
0.0

1.5
0.0 
0.0

3.0 
3.5

JUN

MAX

15.5

20. 
21. 
23.

22. 
24. 
23.

22.0

21.0

15.5

23.0

22.0

22.0 
24.0

"

1.0 
0.0 
0.0

1.0

0.0

0.5 
0.0

0.0

0.0 
0.0

0.0 
0.0
0.0

1.0 
1.5

MIN 

14.0

11.0 
10.0 
12.0

11.5 
12.0 
13.5

15.0

12.0

12.0

15.0

11.5 
14.0

"

mber 1970.

OCTOBER 1969 TO SEPTEMBER 1970 

JAN FEB

0.0 
0.0 
0.0

0.0

0.0

0.0 
1.0

1.0

0.0
0.0

0.0 
0.0 
0.0

2.0
2.0

JUL

MAX

23.5

22.0 
19.0 
23.0

21.0 
21.5 
19.5

21.0

21.5

22.0

23.5

21.5 
22.0

-

0.0 
0.0 
0.0

0.0

0.0

0.0
0.0

0.0

0.0 
0.0

0.0 
0.0 
0.0

0.5 
0.0

MIN 

17.0

16. 
14. 
11.

13. 
13. 
14.

15.5

11.5

12.0

13.5

16.0 
15.5

15.5

0.0 
0.0 
0.0

4.0

1.0

0.0 
1.0

1.0

0.5 
0.0

3.0 
5.5 
5.0

i:

AUG 

MAX

23.0

22.0 
20.0 
23.0

23.0 
19.5
20.5

23.0

21.5

20.0

20.5

18. 0

21.0

22.0 
19.0

20.0 
16.5

0.0 
0.0 
0.0

3.0

0.0

0.0 
0.0

c.o
0.0

0.0 
0.0

0.0 
1.5
o.o

"

MIN 

14.5

15. 
13. 
13.

14. 
14. 
15.

15.0

15.5

13.0

13.5

11.5 
14.5

12.0

14.0 
14.0

15.0 
12.0

CAR

3.5 
6.C 
7.0

4.5

7.0

*Ic

8.0

5.0 
6.5

11.0 
10.0 
6.C

10.0 
10.0

7.1

SEP 

MAX

14.5

19.0 
19.5 
20.0

16. 5
20.5 
20.0

12.0

13.5

17. C 
16. 5 
19.0

IB. 5 
15.5

13.5

14.0 
13.5

15.0 

16.3

ipstre 
Lls.

MIN 

1.5

1.0 
2.0 
1.0

1.0

1.5

0.5

1.0 
0.5

0.5 
C.5

2.0 
3.0

2.0 
3.5
4.5

1.5

1.0 
2.0 
2.0

1.8

PIN

10.5 
13.0 
15.0 
13.5 
13.0

15.0 
15.0 
14.0

11.0

11.0

11. 
11. 
11. 
12.

14. 
12. 
11. 
12.

11.
10.
e.
9.0 

11.8



WISCONSIN RIVER BASIN 

05409890 NEDERLO CREEK NEAR GAYS MILLS, WIS.

gaging station
and 3.4 miles

DRAINAGE ARE A. --9.

PERIOD OF RECORD. -

sites in Wisco

BAY APR

MAX

1
2
3
4 
5

6

8

10

11

13

16
17 
18

20

22

24
25

26
27
28

30
31

, on right ba
north of Gays

6 sq mi.

-Water temper

nsin.

nk just
Mills.

atures:

upstr

May

TEMPERATURE

MAY

MIN MAX MIN

_
14.
17.
18. 
18.

17.

20.

20.

15.

13.
10.

13.
19.

23.

20.

21.
19.

18.
10.
18.

15.
13.

_
5 5

5 9 
0 9

0 8

5 0

0 0

0 1

5 0
0 9

0 7
0 8

5 14

0 13
0 13

5 9
5 10
5 9

5 13
5 13

_
.5

.5

.0

.0

.5

.0

.0

.0

.0

.0

.5

.0

.5

.0

.0

.0

.5

.0

to Sept

m bridge on

ember 1970.

(°CI OF HATER, MAY

MAX

15.0
19.5

23.0

22.0

23.5

22.0

24.5

21.5
22.0

24.0
25.0

23.5

22.0
19.0

18.0
21.5
23.5

25.5
 

JUN

MIN

13.5
14.5

12.0

12.0

10.5

14.5

15.0

15.0
15.5

15.0
15.0

13.5

16.0
13.5

12.0
14.5
16.0

17.0
 

private road, 1.2 i»iles upstream from T
recorder 
winter Cr

it
sek

TO SEPTEMBER 1970

MAX

24.0
26.0

22.0

20.5

20.0

23.5

24.5

21.0
24.5

24.0
25.0

22.0

22.0
24.0

24.0
21.0
22.0

24.5
23.5

JUL

MIN

18.5
18.0

12.0

13.5

15.5

14.5

15.5

16.5
16.5

13.5
15.5

12.0

15.0
15.5

16.5
15.5
18.0

15.5
16.0

AUG SEP

MAX MIN MAX MIN

22.0
23.0

22.0

23.0

20.5

21.5

23.0

23.5
24.0

22.0
20.5

18.5

21.5
19.5

23.0
23.0 :
19.5

20.0
16.5

4.5 14
4.0 18

3.5 20

5.0 18

5.0 20

5.0 18

5.5 18

5.5 17
5.5 11

4.5 14
3.5

5.0

3.0
4.5

4.0
5.0
5.0

5.5
3.5

.5 11

.0 12

.0 15

.5 13

.5 15

.5 14

.5 13

.0 10

.0 10

.0 10

.5 10"
 
-
  
__  
  

.0

.0 

.0

.5

.5

.5

.0

.5

.0

.5

.0

--

~

"

 
 

 
 
 

 
 



376 MISSISSIPPI RIVER MAIN STEM

05414700 MISSISSIPPI RIVER AT DUBUQUE, IOHA 

LOCATION. Lat 42*32'25", long 90°38'42", In NEjNEj sec.7, T.89 N., R.3 E., Dubuque County, at Lock and Dam No. 11

DRAINAGE AREA. 81,600 sq ml, approximately.

CHEMICAL ANALYSES* MATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

PO 
TAS 
SIUM 
(Kl

ORGANIC AMMONIA
FLUO- NITRO- NITRO-
RIDE GEN GEN NITRATE
(F ) (N) (N) (N)

138
126
124

.65 .05 .40

20000 7.1
146
142
1BO

.25 .50

1.0 .04 .20

5.. 16000

178 
194 

21000  
166 
168

160 
148 

31000
15? 
146

144
146

64000
130
160

138

72000
132
126

114 
110 

61000 4.9 2.0
122 
152 
150 

JULY
15... 24000 

AUS.
12... 21000 

SEPT. 
09... 18000

.40 

1.0 

.76

.37 .60

.62 1.2

.00 .20

.09 .50

.10 1.0

.15 .30

.12 .40

.06 .20



HISSISSIPPI RIVER MAIN STEM

05414700 MISSISSIPPI RIVER AT DUBUQUE, IOWA Continued 

analyses: October 1969 to September 1970.

September 1969.

DATE 

OCT.
06-07
13...
20...
27...

NOV.
03...
03-0*
10...
12...
24...

DEC.
02-03
08...
11...
15...
22...
29...

JAN.
05...
05-06
12...
5...

F r.
2 ...
4-05
9...
1...
6...
4...

H R.
2...
3-0*

09...
11...
16...
30...

APR.
06... 
07-09
13...
15...
20...
27...

MAY
04...

11...
13...
IS...
25...

JUNE
01...
04-05
OS...
10...
15...
22...
29...

JULY
15...

AUG.
11-17
12...
SEPT.
09...

 
82

108
82

121
 
145
 

137

 
144
 

142
136
101

88
 
90
 

80
 
81
 
64
B8

B7
 
85
 
90

149

146

102
 
105
136

127

95
 
 
 

 
 
 
 
   
 
 

 

 
84

117

BIO- COLt-

 
2.4 2900

320
600

720
  -_

B80
8.2

150

   
120

4.8
1BO
360
BZO

1300
 

1500
2.4

1400
   

1600
5.4

2200
2500

2600
  __

5100
4.4

440
230

300

1800
6.4 200

580
290

BOO

BOO
   

800
2300

2100
   

3800
  8  

5100
6300
8900

1.8 1300

   
1.9 4700

3.0 600

METHY-
LENE 
BLUE

638
.06
  __
 

   
750

  __
.15
 

840
 

.08
   
   
 

   
758

   
.07

   
832

   
.05
   
   

 
870
 

.06
 
 

 

 
.06
 
   

--

_
.13
   
   

   
795

   
.10
   
   
   

.04

450
.06

.05

CARBON
TOTAL CARBON CHLORO- 
CAR80N ALCOHOL FORM 
EX- EX- EX-

415 336 79
 

__ __ __
 

   
340 252 BB
__ __  

 
     

334 266 68
     
 

 
__ __  
 

__ --  
448 367 81
  __  

 

   
__ __  
 

   
__ __ __

 

 
738 587 151
 
 
     

 

 

 
__    
  __  
__ __  

 

_
     

   
     

     
598 412 186
     
     
     
     
     

     

152 28 124
 

 



MISSISSIPPI RIVER MAIN STEM

05414700 MISSISSIPPI RIVER AT DUBUQUE, IOWA~Continue 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

T.
3.
0.
7.
V.
3.
0.
2.

C.
8.
1.
5.
2.
9.
N.
5.
2.
5.

0.
7.
Y 
4.
I.
3. 
8.
5.
NE
I.
8.
0. 
5.
2.
9.
LY

G.
2.
PT
9.

DIS- 
SOL-

TOTAL VEO-
PHOS- PHOS
PHORUS PHQRUS 
(P! (PI

.
.  

.  
.33 .18

 
.12 .10

. .    

. .    
.

. .    
.    

.13 .10

   
.  

.17 .14
--    

. .   --

. .    
.26 .21

. .    

. . --  

.27 .05
. .  

.29 .14

..

.27 .07

. .

.20 .11

.13 .13

SUS
PENDED
SOLIDS

DATE (MC/L)

MAY
13... 58

HARD-
 NESS 
ICA.MGI

152
140

194
162

150

150
 
168
168
160

160
164
-  

164
162
 
ISO
170

162
136
 
144
158

152
158
 
180
152

146
160

164
134

138 
132

114
150
174

 

 

DIS
SOLVED
SOLIDS
(MG/L)

271

SPECI
FIC

COND
UCTANCE 
(MICRO-

PH

_
 

 
 

340

 
315
 
--
 

 
 
385

 
 

385
-_
 

 
 
240
 
 

 
 
340
 
 

-_
330

 

 

260

-_
 

220

400

TOTAL
RESI
DUE
(MG/LI

329

sus-

8.8
9.6

9.2
9.4

9.4

9.4
9.0
9.4
9. 1
8.4

8.2
7.9
--

7.7
7.7
--

7.7
7.7

7.8
8.1
--

8.0
9.2

9.4
9.1
--
8.9
 

9.0
9.2
 

8.4

8.2
7.8

8.1
8.5
8.2

9.3

8.5

SUS
PENDED
ALPHA

(PC/L)

0

COLOR
(PIATI-

TEHP- NUM-

11.0
8.0

7.0
7.0

18.5 
4.0

4.0
7.0
2.0
4.0
2.0

.0

.0

.0

1.0
  ,
2.0
1.0
2.0

2.0
2.0
11.0
2.0
4.0

6.0
9.0
16.0
.9.0
15.0

15.0
19.0
17.0 
15.0
22.0

21.0 
22.0
25.5 
24.0
23.0
34.0

25.0 20

24.0 12

SUS
PENDED DIS-
ALPHA SOLVED
(COUNT- ALPHA

ING
ERROR! (PC/L)

0 2

DIS-
TOTAL SUS- PENDED DIS- SOLVED

TUR- 01 SS-
BIO- OLVEO

Ills
9.6

14.5
17.4

17.1

IB.O
 

18.8
17.0
13.3

12.3
12.5

   

10.9
11. 0

   
11.4
11.5

11.4
11.2

   
12.5
18.5

17.4
11.2

__ __
11.5
13.2

12.3
9.9
8~9

6.2

6.5 
5.5

5.7
5.3
7.3

8.5

17 6.7

3.3 9.5

DIS
SOLVED
ALPHA
(COUNT

ING
ERROR!

1

TOTAL

ALPHA (COUNT- BETA (COUNT- BETA (COUNT- BETA (COUNT-
I NG ING IN6- ING

DATE (PC/L) ERROR) (PC/L) ERROR! (PC/LI ERROR) (PC/LI ERROR!

MAY
13... 2 1 9 3 16 4 25 5



MISSISSIPPI RIVER MAIN STEM 

05420400 MISSISSIPPI RIVER AT DAM 13, NEAR FULTON, ILL.

LOCATION. L

DRAINAGE AREA. 85,600 sq mi, approximately.

PERIOD OF RECORD. Water temperature: June 1969 to September 1970.

EXTREMES. 1969-70:

Period of record:
Water temperatures: Maximum, 29.0°C July 2, 1970; minimum, freezing point on many days durin

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

9.0 8.0 7.5 7.5 .0
0.0 8.5 7.5 7.0 .0
9.5 9.0 7.0 7.0 .0'
0.5 9.5 7.0 6.0 .0
0.0 9.5 6.5 5.5 .0

0.0 9.0 7.5 6.0 .0
9.0 7.5 8.0 7.0 .0
7.5 6.5 n.O 7.0 .0
7.0 6.5 8.0 7.0 .0
7.0 6.0 7.5 7.0 .0

6.0 5.0 H.O 7.0 .0
6.0 5.0 S.O 7.0 .0
5.0 3.0 7.0 4.5 .0
3.0 2.5 4.5 2.5 .5
3.0 2.0 3.5 2.5 .5

2.5 1.0 4.0 3.0 .5
1.0 0.0 5.0 4.0 1.0
0.0 9.5 6.0 5.0 1.0
0.0 9.5 5.0 2.0 1.0
1.5 10.0 2.0 1.0 1.0

1.0 10.0 ?.0 1.5 1.0
1.0 9.0 2.0 1.5 .5
9.0 8.0 3.0 2.0 .5
9.0 8.0 3.0 2.0 .5
a.O fl.O 3.0 2.5 .5

R.5 R.O 3.0 2.5 .5
8.0 7.0 3.0 2.0 .5
7.5 6.0 2.0 1.5 .5
7.5 6.0 1.5 1.0 .5
7.5 7.0 1.5 .5 .5
7.5 7.0     .5

1.0
1.5
1.0

.5
1.0

1.0
.5
.5
. 5
.5

.5
.5

1.0
.5
.5

.5

.5

.5
.5
.5

.5
.5
.5

0.0
.5

0.0
0.0

. 5

.5
0.0
0.0

.5 0.0 .5 D.O
.5 0.0 .5 0.0
.5 0.0 0.0 0.0
.5 0.0
.5 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

.5 0.0
0.0 0.0
0.0 0.0

.5 0.0
.5 0.0

.5 0.0
.5 0.0
.5 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
.5 0.0

.5 0.0
.5 0.0

0.0 0.0
0.0 0.0
0.0 0.0

.5 0.0

 
__ __
__
__ __
 
--
_- __
 
  __
 
_
__ __
 
 
 

 
 
 
   
 
_
 
__ __
__ __
__
_
 
 
 
__ __
 

_
 
_-_
 
_
 
 
--
 
_
 
 

10.0
10.5

12.0
12.5
12.0
9.5
9.5

9.5

"

~

14.5 
16.5
18.0 
18.0

 

17.5 
16.0
16.5
17.0
16.5

15.5
17.0
18.0
18. 0
19.0

20.0
21.0
20.5

8.5 18.5
9.5 17.0

10.0 16.0
9.5 16.5

10.0 17.5
9.0 in. 5
8.5 20.0

8.0 21.0 
22.0
23.5 
23.0
22.5

22.0

14.0 20.0
15.5 20.0

20.5

19.0

4.5 20.0 1R.5
4.0 19.0 17.5
5.0 1R.5 17.5
5.0 20.0 18.0

3.5 22.0 19.5
4.0 23.0 21.0
5.5 22.5 21.5
7.0 24.0 22.0
6.5 24.5 22.5

8.0 25.0 23.0
9.5 25.0 23.5
8.5 25.5 23.0
7.0 25.5 23.0
6.0 23.5 22.5

4.5 25.0 23.5
4.0 25.0 24.5
5.0 25.0 24.0
6.5 24.5 23.0
7.0 24.5 22.0

9.0 23.0 21.0
0.0 23.0 21.5 
1.0 24.0 22.5

2.0 24.0 22.5

9.5 23.5 22.0

a. 5 23.5 22.5
9.0 25.0 22.0

9.0

7.2 23.4 21.7

29.0
28.5
27.0
25.5

25.5
25.5
25.5
25.0
25.5

?a.o
28.0
28.0
28.0
28.0

26.5
26.5
27.0
25.5
24.0

24.5

25.0

26.5

27.0

2a.o
28.0

28.5

26.6

77.0
27.5
24.5
24.0

24.5
24.5
25.0
23.5
24.0

26.0
27.0
26.5
27.0
25.5

24.5
26.0
26.0
25.0
21.5

23.0

23.5

24.5

25.5

26.5
26.5

26.5

25.2

28.
28.
27.
25.

25.
25.
25.
24.
24.

25.
27.
26.
26.
26.

26.
26.
26.
26.
26.

25.

24.

26.

26.

26.
26.

26.

25.

0
0
0
0

0
0
0
0
5

0
0
0
0
5

s
0
0
5
^

5

5

0

0

5
0

0

9

26.5 24.5 24.0 
27.0 24.5 24.0
27.0 ?4.0 23.5
25.0 24.0 23.5
24.0 24.0 23.5

23.5 24.0 23.5
24.5 24.5 23.5
24.0 24.5 23.0
22.5 24.0 23.0
23.5 24.0 ?1.0

24.5 22.0 21.0
24.0 21.5 20.0
25.0 20.0 17.5
24.5 17.5 17.0
25.5 17.5 17.0

25.0 17.5 17.0
25.0 la.O 17.0
24.0 19.0 17.0
25.5 19.0 17.5
25.0 19.5 1».5

24.0 21.0 19.5

23.0 19.5 la. 5

23.5 in. 5 17.5

24.0 18.5 17.5

24.5 16.5 15.5
25.0 16.5 15.5
25.5 17.5 16.0 
24.0

24.5 20.6 19.5



380 WAPSIPINICON RIVER BASIN

05421000 WAPSIPINICON RIVER AT INDEPENDENCE, IOWA

LOCATION.-.Lat 42°27'49", long 91°53'42", in SEj sec.4, T.88 N., R.9 W., Buchanan County, on downstream side of Main 
Street bridge at Independence, 100 ft downstream from dam at abandoned hydroelectric plant, 4.5 miles downstream 
from otter Creek, 10.1 miles upstream from Pine Creek, 0.4 mile above gaging station and at mile 142.9.

DRAINAGE AREA.--1,048 sq mi.

PERIOD OF RECORD.--Specific conductance: October 1968 to September 1970 (discontinued). 
Water temperatures: December 1967 to September 1970 (discontinued). 
Sediment records: December 1967 to September 1970 (discontinued).

EXTREMES.--1969-70:
Specific conductance: Maximum daily, 490 micromhos Feb. 9; minimum daily, 200 micromhos Aug. 19.

DAY

1 
2 
3 
4

6 
7 
8 
9 

10

11

OCT

420 
370 
375 
375

375 
375 
400 
400 
400

390

13 390 

15 390 

16 390

20 370

21 370 
22 370 
23 370 
24 370 
25 370

26 370 
27 370 
28 400

30 430 
31 430

AVG 389

1

1 

1

2

2 
2

3

SPECIFIC CONDUCTANCE

420 
420 
420 
420

420

420 
420 
420

420

480 

440

440 

440

40 
40 
40

40 
40 
40

440 
450 
450 
450

450

450 
440 
440

430

440 

450

460 

460

460 
460 
460

460 
460 
460

(MICROMHOS/CM AT 25°C), WATER

470 8C 
460 8C 
465 8C 
470 8C

470 8C

470 8C 
470 90 
470 8C

480 80

480 8C 
480 8C

470 8C 

480 8C

480 8C 
480 8C 
480 8C

480 8C 
480 8C 
480 8C

   
   
350 
350

310 
350

350

350

350

370

370 
370 
370 
390

YEAR OCTOBER

390 410, 
380 400 
390 380 
400 370

400 370 
400 360

400 350

410 280

410 230

415 340

415 350 
420 360 
420 370 
410 370

470 480    390    400 

434 448 474 480 361 405 328

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO

riCTORER NOVEMBER

MFAN ,MFAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT

(CFS

130 
134 
127 
123

119 
119 
115 
108 
1?3

127 
127 
156 
147 
147

160 
170 
175 
211 
242

237 
218 
217 
222 
?13

205
184 
176 
174 
181 
197

5ft 
68 
46 
63
58

48 
57

112 
24

56 
28 
72 
72 
31

31 
32 
48 
4h

34 
47 
46 
47 
42

36 
35 
33 
44 
31 
35

(TON.

2
2 
1 
2

1

3 
2

1 
1 
2 
2 
3

2 
2 
2
2 
2

2
1 
1 
2

1

/DAY I (C

.0

.6

35 
35 
41 
32 
44

43 
32 
54 
33 
32

31

11 
11 
13

12 
12
15 
51 
12

13 
17 
6 
7 

14

13 
6 

20 
13 
23

(TONS /DAY)

.7 

.0 
.9

.3

.8 
.0

.1 
.5

.0 
. 7 
.9

.6

1969 TO

400

400 
400

420 
430

430

430

20

20
15 
10

SEPTEMBER 1970

390

390 
390

400 
400

410

410

310

310 
310 
310

   370 

417 366

SEPTEMBER 1970

DFCFMBFR

MFAN 
MFAN CDNCEN-

(CFS1

153 
161 
153
135 
131

12ft 
122

120 
120

137 
139 
132

125

133 
13?

127

130 
124 
124

120 
121

117 
118

1 MR/LI 

1ft

11
5 
8

5 

10

12
9

11 
10

10 
37 
43 

7

5 
7

7 
5 
7 
2 
4

210 350

210 340 
210 340

210 340 
210 340 
   340

210 360

210 360

210 360

320 390

320 390 
320 390 
320 390

320 390 
370

252 364

SEDIMENT 
DISCHARGE 
(TONS/DAY)

.6

.6 

.5 

.8 

.8

.6 

.3 

.2

.0 

.3 

.1 

.6

.4
1 
1

.3

.1

.5 

.7 

.3

.3 

.3

.2

.63 
1.3



WAPSIPINICON RIVER BASIN 381 

05421000 WAPSIPINICON RIVER AT INDEPENDENCE, IOWA--Continued

EXTREMES, 1969.70.--Continued
Sediment concentration: Maximum dally, 240 mg/1 May IV; minimum dally, 1 mg/1 July 18, 19. 
Sediment discharge: Maximum daily, 2,400 tons May 15; minimum dally, 0.42 ton July 19.

Period of record:
Specific conductance: Maximum dally, 490 micronhos Feb. 9, 1970; minlmun daily, 180 micromhos June 29, July 1, 

1969.
Water temperatures: Maximum, 32.0°C June 23, 1966; freezing point on many days during winter period 1969.
Sediment concentration: Maximum dally, 840 mg/1 July 17, 1968; maximum observed, 1,460 mg/1 July 17, 1968; min 

imum dally, 1 mg/1 on many days in January and February 1969, July 18, 19, 1970.
Sediment discharge: Maximum dally, 31,100 tons July 17, 1968; minimum daily, 0.36 ton Jan. 26, 1968.

REMARKS.--Flow affected by ice Dec. 6-11, Jan. 6-12, 16-20, 22-25, Feb. 2, 7-21. Periodic records of specific con 
ductance, water temperature and pH for this station included in analyses of samples collected at miscellaneous 
sites in Iowa.

JAY

1 
2 
3 
4 
5

6
7 
6 
9 

10

11 
2 
3 
4 
5

6
7 
B 
9 

20

21 
22 
23 
24 
25

26 
27 
26 
29 
30 
31

1

1 
I 
1 
I

1
1 
1

2

2 
2 
2 
2

2 
2 
2 
2 
3 
3

OCT NO DEC

21.0 6.5 3.0

19. 5 8.0 4.5

17.0 6.5 4.5 

16.0 6.5 4.0

3.5 3.5 1.0 

3.0 3.5 1.0

2.0 3.5 0.5 
3.5 3.0 0.5

JAN

0.5

0.5

0.5 

0.5

0.5 

0.5

0.5 
0.5

FEE MAR APR MAY

0.5    4.0 13.0

0.5 3.0 4.0 14.0

0.5 2.0 5.0 15.5 

0.5 2.0 5.0 1B.O

1.0 3.5 B.O 19.0 

1.0 4.0 B.5 19.0

1.0 4.0 9.0 19.0 
   4.0 10.0 zO.O

6.0    0.5 0.5    3.5    20.0

SUSPENDED-SEDIMENT DISCHARGE, HATER YEAR OCTOBER 1969 TO 

JANUARY FEBRUARY

MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE

119 
120 
117 
120 
116

112 
110
108
106 
104

102 
100
100 
99 
9fl

96

93 
92 
90

89 
88 
8n 
88 
90

92 
94 
96 
99 

100 
100

1.3 
1.3 
1.6 
1.9 
1.9

l°.n 
2.0 
2.3 
2.2

1.4 
1.1 
2.2 
l.l
.79

1.0 
1.3 
1.0
.75 
.97

1.4 
1.2 
.95 

1.2 
1.2

2.2
.0 
.6

.1 

.1

100
97 
93
B9 
87

H5 
84

R2
ai

no
RO
no
RO I
no

no 
no 1 
no
RO 
«2 I

R6

114 
194
227

216 
202 
18R f

l.l 
1.0 
.75 
.''6 
.70

.92
.6R 
.67 
.«9
.R7

.65 
I.I 
1.1 
2.R 
.65

1.1
2.6 
.65 
.fl6 

2.2

.76 
.9? 
1.6 
1.2

1.2 
1.6
4.1

JUN 

20.0

20,0

21.0

22.0 

22.0

22.0

22.0

23.5 

23.5

24.5 
24.5

SEPTEMBER

MEAN 
DISCHARGE

ISO 
279 
450 
360 
010

910 
620 
400 
3no 
460

510 
4RO 
130 
861 
772

6R5 
573 
535 
501 
4R7

477 
47n 
474 
50? 
565

65R 
694 
695 
689 
615 
534

JUL 

23.5

24.0

24.5

31.0 

30.0

30.5 

30.0

30.5

29.0 

2B.5

2B.5 
2B.O

2B.O

1970

MARCH

CnNCEN- 

TRAIIRN

3 
40 
20 
K 
7

10 
7 
9 
12 
11

11 
9 

10
7 
9

7 
11 
9 
H 
9

9

16 
15

15 
25 

116 
19 
U 
14

AUG 

2B.O

27.0 
26.5

26.5

25.5 

25.5

25.0 

24.5

23.5

25.0 

25.5

25.5 
26.5

23.5

SEDIMENT 
DISCHARGE

1.5 
30 
7R 
51

52 
31 
34 
45 
43

36 
31 
16 
19

13 
17 
13 
15 
12

10 
12 
12 
22 
23

27 
47 

?1R 
35 
22 
20

SEP 

23.5

23.0 
22.0

22.0

21.0 
21.0

21.0 

21.0
21.0

21.0
21.0

21.0 
21.0

20.0

1B.O 

16.5

15.5 
14.5

I

34.56 289R4



WAPSIPINICON RIVER BASIN 

05421000 WAPSIPINICON RIVER AT INDEPENDENCE, IOWA--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 197r 

APRIL MAY JUNF

DOV

1
2
3
4
5

ft
7
B
9
10

11
12
13
14
15

1ft
17
18
1<>

20

21
22
23
24
25

26
27
2B
29
30
31

TOTAL

1
2
3
4
5

ft
7
B
q

10

11
12
13
14
IS

1ft
17
IB
19
20

21
22
23
24
25

2ft
27
2B
29
30
31

TOTAL

MEAN
DISCHARGE

(CFS)

494
463
438
410
399

395
376
398
401
400

405
411
456
452
442

479
495
473
477
476

454
447
46B
519
53ft

511
462
422
391
367
 

13317

MEAN

247
226
717
190
183

175
171
165
149
144

13ft
131
126
137
124

118
141
Ift4
157
133

124
116
10B
102
99

96
95
91
1B6
428
512

5191

MFAN
CONCEN
TRATION
(MG/L)

16
15
21
23
28

24
37
16
14
16

17
11
34
36
33

3B
38
28
31
31

32
66
36
44
42

34
35
49
40
43
 

"

JULY

MEAN
CONCEN-

25
26
26
34
39

33
44
45
30
33

30
33
33
24
39

26
3
1
1

69

29
2B
2B
47
29

27
43
27
32
42
64

 

SEDIMENT
DISCHARGE
(TONS/DAY)

21
19
25
25
30

26
38
17
15
17

19
12
42
44
39

49
51
36
40
40

39
80
45
62
61

47
44
56
42
43
 

1124

SEDIMENT 
DISCHARGE

17
16
15
17
19

16
20
20
12
13

11
12
11
8.9

13

R.3
1.1
.44
.42

25

9.7
8.8
B.2
13
7.8

7.0
11
6.6
16
49
BB

4B1.26

MEAN
DISCHARGE

(CFS)

343
316
300
289
272

249
246
232
22B
226

220
3B7

1310
3060
429D

3230
2370
1B70
1670
14flO

1150
B5B
7B3
1010
1310

1160
1090
1390
1400
1380
1480

35599

MEAN

665
761
801
655
45B

357
299
2B5
312
316

401
643
900
1120
926

528
3B7
340
302
256

225
211
191
175
163

152
140
130
120
117
106

12442

MEAN
CONCEN
TRATION
(MG/L)

3fl
36
34
31
34

45
58
43
16
39

54
66

202
200
207

208
182
211
240
215

204
237
119
B6

110

93
129
127
119
110
74

 

AUGUST

MEAN
CQNCEN-

65
60
67
63
64

63
67
64
64
64

63
64
62
66
Bl

6ft
65
66
66
65

23
23
22
22
21

20
21
22
24
22
30

 

SEDIMENT
DISCHARGE
(TONS/DAY)

35
31
28
24
25

30
39
27
9.8

24

32
69

714
1650
2400

1S10
1160
1070
10BO
S59

633
549
252
235
389

291
3BO
477
450
410
296

1547B.8

SEDIMENT

117
123
145
111
79

61
54
49
54
55

68
111
151
200
203

94
66
61
54
45

14
13
11
10
9.2

B.2
7.9
7.7
7.8
6.9
8.6

2007.3

MEAN
DISCHARGF

(CFS)

1630
1430
1200
1180
1250

11BO
B47
653
537
464

413
389
41B
1640
4070

19BO
11BO
7B7
607
536

595
515
447
409
360

310
33B
332
307
272
~

26276

MEAN

105
111
137
126
114

121
125
111
112
13B

123
132
145
166
272

315
341
350
352
351

351
312
304
371
441

603
622
571
508
443
 

S273

MFAN
CONCFN-
TRATIDN
(MG/L)

64
69
6B
97

100

102
97

111
80
77

69
90
83
87
76

103
111
89
76
55

63
Bl
64
Bl
67

79
56
41
39
45
 

~

SFPTF'MBFR

MFAN
CONCFN-

3fl
42
43
4ft
41

43
40
42
47
50

48
47
47
44
4B

52
47
48
47
46

1
3
0
1
0

41
45
42
40
42 
 

SEDIMENT
DISCHARGE
(TONS/DAY)

282
266
220
309
338

325
222
196
116
96

77
95
94
385
B35

551
354
189
125
80

101
113
77
89
65

66
51
37
32
33
 

5819

SEDIMENT 
DISCHARGE

11
13
16
16
13

14
14
13
14
19

16
17
IB
20
35

44
43
45
45
44

39
36
33
41
48

67
76
65
55
50
 

9BO

TOTAL DISCHARGE FOR YEAR ICFS-DAYS) 
TOTAL LOAD FOR YEAR (TONS)

150722
28159.41



ROCK RIVER BASIN

05430500 ROCK RIVER AT AfTON, WIS. 

LOCATION (revised). Lat 42°36'33", long 89°04'14", in NE} sec.28, T.2 N., R.12 E. , Rock County, temperatur

DRAINAGE AREA. 3,300 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: September 1954 to September 1970.

EXTREMES. 1969-70:

Dd 
ter 
nan

Y

4
5

6
7

9
0

1 
2 
3

5

6 
7
B 
9 
0 
1

1

temperatures: Maximum, 32.0°C July 27-30, Aug. 4, 1955; July 26, 28, 1964; minimum, fre 
y days during winter periods 1954-68.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

DCT KCV CtC. JAN FEB 

MAX MIN MAX MIN MAX KIN MX MIN MAX PIN

18.5

16.C 4.0 7.0 6.5 I., 1.5 1.0 0.5 1.5 0.5

10.5 1.0 3.0 2.0 1.0 1.0 1.0 1.0 1.5 .0

7.C 7.0 4.0 3.0 1.0 1.0 0.5 0.5 1.0 .0

6.5 6.0 2.0 1.5 l.C 1.0 1.0 0.5 
7.0 6.0 2.0 1.5 1.0 1.0 1.0 0.5 
7.C 6.5     1.0 1.0 1.5 0.5

APR PAY JUK JUL AUG 

MAX MIN MAX MIN MAX PIN MAX MIN MAX MIN

ezing point on

PAR 

MAX MIN

5.0 4.0

6.C 4.0

6.C 5.0

5.0 3.5 
5.5 3.5 
5.5 4.0

SEP

MAX MIN

5.5 3.5

6.C 4.5

8.5 6.0

11.5 8.0

10. 0 8.0 
10.5 8.0

11.5 8.0

a. 5 e.o

11.0 8.8 1

6.0

a. 5

0.0

0.0 
0.0

1.5

0.5 

8.9 1

13.0 20.5

4.5 18.5

5.0 24.0

8.5 25.0 
7.0 24.5

C.O 23.0

9.5 

6.6 23.3 .

9.0 28.5 24.5 31.0 26.5 21.0

7.0 25.0 21.5 26.0 24.0 20.5

1.5 23.0 20. 0 24.0 21.5 21.0

3.0 27.0 21.5 25.0 20.5 19. C 
3.5 28.0 23.0 26.0 21.0 17.0

a. 5 25.0 20.0 24.0 18.5 19.5

30.5 26.0 22.0 19.0 

0.6 26.5 22.2 25.2 21.3 17.7 1

6.5

8.0

E.O
8.0 
8.5
e.o

i.o
5.5

3.5

7.0

3.0 

5.4



384 IOWA RIVER BASIN

05454500 IOWA RIVER AT IOWA CITY, IOWA 

LOCATION.--Lat 41°39'24", long 91°32'27", in SEjSEj sec.9, T.79 N., R.6 W., Johnson county, at Benton Street bridge
at Iowa City, 0.5 mile downstrea

DRAINAGE AREA. --3, 271 sq mi.

PERIOD OF RECORD. --Chemical analyses 
1968 to September 1970. 

Water temperatures: January 1944 
Sediment records: October 1943 tc

EXTREMES. - -1969-70 :

.m from gaging stat

i: September 1906

to September 1970. 
i September 1970.

Sept. 17. 
Water temperatures: Maximum, 28.0°C Aug. 10, 12; 
Sediment concentrations: Maximum daily, 2,020 mg/ 

14 mg/1 Dec. 2, 12.

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 2

1 
2 
3 
4 
5

6
7 
B 
9

11

13 
14 
15

16
IT 
18 
19 
20

21 
22 
23 
24 
25

26
2T 
2B 
29 
30

520 
520 
510 
510 
500

500

500

490

480 
4BO 
480

4BO 
460 
480 
4BO 
4BO

460 
490 
490 
490

490 
490

500 
500

500 
500 
500 
500 
500

510

510

500 
500 
480

480 
480 
480

480

480 
480 
480 
490 
490

480

480 
480

480 
480 
480

  

480

480

480 
480 
490

490 
480 
480

460

460

460 
460

470

480 
480 
480 
480 
480

480

480

480

480

480 
480 
480

480 
500 
490 
500

500 
520

560

550 
550 
550

550 

550

5TO

540

520 
580 
580

580 
525 
450 
430

420 
420 
420 
420

450 
450

  

to Septeitiber 1907, January 1944 to September

freezing point on many days during I 
'1 Mar. 3, maximum observed, 2,190 mf

5°C), HATER YEAR OCTOBER 1969 TO SEP 

MAR APR MAY JUN

   530    290 
300 520 550 290

410 

330

280 
280

360

510 
530 
530 
540

460 
460 
480 
480

500 
490

500

500

480 
480

500 
510

500 
500 
500

500 
500 
500 
500

  

___

550 

560

490 
490

450 
450

450 
330 
330

280 
280 
280

  

290

350 
350 
350

480

480 
540 
420

500 
530 
530 
540

540 
550 
550

540

580 
580

1954, October

)ecember to Februai

TEMBER 1970 

JUL AUG

520 390 
530 380

530

520 
520 
520

500 
500 
500

520 
560 
560 
550

550 
540 
500

390

380 
360

390

380 
380

380

360

360 
350 
350 
370

370 
330

330

330

 y.

SEP

330 
330

400

400 
400 
420

  

350 
200 
390

410 
400 
390

370

370 
370



IOWA RIVER BASIN

05454500 IOWA RIVER AT IOWA CITY, IOWA--Continued 

EXTREMES, 1969.70.--Continued

Period of record:
Specific conductance: Maximum daily, 650 micromhos Dec. 19,. 31, 1968, Jan. 2, 4, 6, Feb. 24, 1969; minimum 
daily, 200 micromhos Sept. 17, 1970.

Water temperatures: Maximum, 32.0°C July 19, 1957, Aug. 24, 25, 1959; freezing point on many days during win 
ter periods.

Sediment concentrations: Maximum dally, 7,800 mg/1 June 13, 1953; maximum observed, 9,060 mg/1 Hay 24, 1953; 
minimum daily, 2 mg/1 Dec. 16, 18, 20, 21, 27, 1963.

Sediment dlscha

Per 
neo

DAY

1 
2 
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

AVG

iodic record 
us sites In

OCT 

20.0

19.5 
19.0

18.5 
18.5 
18.0

1T.O

15.5

15.0

14.0 
14.0 
13.0

13.0 
13.0 
12.0

11.5 
11.0 
11.0 
10.0 
9.5

15.0

rge : Maxim

s of temper 
I ova.

NOV

8.0 
8.0

7.0

5.0

4.5

3.0 

3.5

3.0 
3.0 
3.0

3.0 
2.0 
3.0 
2.0

5.0

turn da

ature

DEC

  

0.5

0.0

0.0 

0.0

0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.4

JAN

1.0 
0.5

0.5 
0.5

0.0

0.0

0.0 

0.0

0.0 
0.0

0.0 
0.0 
0.0 
0.5

0.2

this station in

FEE MAR

0.0 1.5 
0.5 4.5

0.5 4.0 
0.5 4.0

0.5 3.5

1.0

1.0 4.5 

1.0 4.5

1.0 5.5 
1.0 5.5

0.5 5.5 
1.0 5.5 
   5.5 
   6.5

0.8 4.2

t' p t fr

eluded in analyse

APR HAY

5.5 18.5 
8.0 17.0

18.0 
   18.0

10.0 18.5

11.0 18.5

11.5    

19.0

14.0 19.0 
14.5 18.5

19.0 
   19.0

   18.4

y, 0.9 ton De

s of samples

JUN

20.5 
21.5

23.0 
23.0

22.0

25.0

24.5 
25.0

25.0 
25.5 
26.0 
26.0

23.4

c. 16

colle 

JUL

26.0 
25.5

26.0

26.5 
26.0

  

26.5 

26.0

26.0 
26.5

26.0 
25.0 
25.5 
26.0

26.1

, 1963.

cted at misce 

AUG

25.0 
24.5

25.5

27.0 
28.0

26.5 

27.0

26.0

27. Q 
26.5 
26.5

26.4

lla- 

SEP

26.0 
26.0

26.5

22.0

18.5

20.0

19.0
19.5

19.5 
19.5 
20.0
19.5

__



IOWA RIVER BASIN 

05454500 IOWA RIVER AT JOWA CITY, IOWAr-Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1070

OCTDRER NDVFMREP PIFCFMB

MEAN
MEAN CONCEN- 

DI!,CHARGE TRATION

.MEAN
SEDIMENT MEAN CONCEN- 
DISCHARGE DISCHARGE TRATION

(MG/L)

271
?
3
4
5

ft
7
ft
9

10

1
2
3
4

S

ft

7
R
q

0

1

2
^
't
5

ft

7

g
9

0 

1

615

620

595

SR5

5R5

5BO

575
575

S7S

600

596

594

657

692
669

666

650

655

690

R36

R30

R49

fl35

fl35

R36

833

R29

825

825

R26

33

45

55

54

4R

44
48
49

62

45

55

50

45

19

35

36

34

34

46

40

41

36
32

54

61

38

25

33

35

27

27

(TONS/DAY

55
75
8 H

85

76

69

75

76

96

73

«9

HO

RO
35

63

65

60

60

R6

90

92

83

72

122
138

85
56
74
78
60 
62

(CFS

R50
706
990
1070
1060

1020
1050
1040
1040
1030

1030
1020
1020
944

R09

H09

812

810

R04

755

722
724
722
718
717

721
719
696
634
637

MEAN
SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE DISCHARGE TRATION DISCHARGE
(TONS/DAY) (CFS) (MG/L) (TONS/DAY)

637 47

MARCH

100

100
170
460

270

250
250
410
370

R260 
7920 
7100

1770
1740
1700

132
109
120
263
199

1610 
1620 
1650 
1820 
1RRO

?000 
2150 
2300 
2300 
2270 
2240



IOWA RIVER BASIN 

05454500 IOWA RIVER AT IOWA CITY, IOWA--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

APRIL MAY JUNE

1
2
3
4

5

f,
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24

MEAN
DISCHARGE

2240
2250
2260
2350
2330

2300
2160
2000
1850
1630

1350
1460
2270
2220
2150

2130
?060
2030
?030
2030

1970
1980
1970
1960

MEAN
CONCEN
TRATION

5fl
61
53
57
78

90
100
115
103
123

130
104
133
129
105

100
98

123
113
120

100
ao
61
76

SEDIMENT
DISCHARGE

351
371
323
362
401

559
583
621
514
541

474
410
815
773
610

575
545
674
619
65R

532
428
324
402

MEAN
DI SCHARGE,

(CFS) 

1480
1380
1380
1370
1160

983
961
863
R77
R91

1020
1360
3060
2970
2210

2120
2840
3130
3430
3800

3R20
3830
3RQO
3910

MEAN
CONCEN
TRATION
IME/L) 

75
75
6O

69
69

68
70
46
63
64

140
370
776
250
260

232
243
214
210
220

234
235
239
253

SEDIMENT
DISCHARGE
(TONS/DAY)

300
279
?57
255
?16

180
18?
107
149
154

3R6
1360
7?40
?000
1550

1330
I860
1810
1940
2260

2410
2430
2510
2670

MEAN
OISCHARf,F

(CFSI 

37RO
3970
1600
3030
4110

4050
4010
3980
3060
3940

3080
4150
4130
45HQ
4480

4140
4190
4390
3990
41?0

3800
3070
3R60
3790

MFAN
CONCEN
TRATION
(MR/LI 

325
843
280
470
3?0

87
93

102
95
90

102
370
170
822
160

10?
207
200
73
62

60
5 R
90
72

SEDIMENT
DISCHARGE
(TONS/DAY)

4030
10700
1710
3850
3550

951
1010
1100
1020
957

1100
3590
1900
10900
1940

1140
2340
2370
786
690

616
4R 1
938
737

250 2610 3090
250 2610 3040
250 2670 3000
330 3600 19RO

1250 88 297 330
1640 81 359 326
1010 75 205 319
1900 78 400 336
2950 82 653 350

115 2470 64 477 790 166

123 2430 62 407 1140 220
133 1R20 5R ?85 4710 1530
251 754 57 116 2050 ?00
129 742 66 13? 1300 115
134 730 64 1?6 1210 104

731 78 154 655 62 110 2090
726 90 176 605 7=) 129 7370
634 R4 144 555 64 06 ?700
670 74 134 494 79 105 7510
597 96 155 494 80 107 7050
73? 90 178 450 82 100

TOTAL Lt1AO FOP YEAR (TONS!

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; P, PIPEI 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

WATER PARTICLE SIZE

MAR 3 
SEP 17

TEMP- 
PERA- 

TURE

1200 2.0 
1700 IB. 5

DISCHARGE

7990 
5120

CONCEN 

TRATION

1830 
1490

SUSPENDED 
SEDIMENT 
DISCHARGE

39500 
20600

PERCENT FINER THAN THE SIZE (I

42 48 63 75 94 95 
38 46 61 70 88 98

N MILLIMETERS) INDICATED

100 
100



IOWA RIVER BASIN 

05455000 RALSTON CREEK AT .IOWA CITY, IOWA

LOCATION.

DRAINAGE

PERIOD OF 
Water t.

AREA. --3.

RECORD., 
emperaturi

EXTREMES. - - 1969- 70 
Specific condu 
Walter temperat

dai

DAY

1 
2 
3 
4 
5

8 
9 

10

13
14
15

18

20

21 
22

25

27 
28

30

01 sq mi.

es: October 1960 to SeptP

ctance: Maximum daily, 94 
ures: Maximum, 29.0°C Jul

SE}NW} a

mber 1970 
1970.

0 micromh 
y 13; fre

ly, 3 mg/1 Mar. 14. 

SPECIFIC CONDUCTANCE (MICRDMHDS/CM AT 

OCT NOY DEC JAN FEB

500 
500

610 
520

610

600

600 
600

600 

620

580

630 520 620

630 580 700 
630 600 TOO

490 620 500 
530 620 500

530 6TO 500

500 700 500

500 TOO 530 
500 530 530

540 450 900

600

600 
600

580 
660

640

630

650 
690

600 
600 
600

...

ec.ll, T.79 N., R.6 W., Johnson County at gaging station at

os Feb. 4, 5; minimum daily, 210 micromhos Mar. 12. 
ezing point on many days during December to March.

25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

MAP APR MAY JUN JUL AUG SEP

220 720 430 530 420 350 430

600 560 430 440 500 430 450

620 490 480 440 420 460 450 
620 490 470 440 420 480 450

480 480 420 410 410 470 480 
580 470 600 380 400 480 320

470 490 600 390 390 480 490

500 430 430 220 410 400 440

460 430 430 390 410 400 510 
460 430 430 460 430 390 500

600 440 610 430 410 430 490



IOWA RIVER BASIN 

05455000 RALSTON CHEEK AT IOWA CITY, IOWA--Continued

EXTREMES, 1969-70.--Continued
Sediment discharge: Maximum daily, 55o tons June 2O; minimum daily, 0.01 ton Jan. 1-3 21 22 Mar. 14 

Aug. 29, 30, Sept. 4.

Period of record:
Specific conductance: Maximum daily, 1,200 micromhos Dec. 1, 1968; minimum daily, 210 micromhos Mar, 1,
1969, Mar. 12, 1970.

Water temperatures: Maximum dally, 31.0°C July 21, 1968; freezing point on many days during vinter periods 
Sediment concentration: Maximum daily, 8,700 mg/1 May 23, 1966; maximum observed, 76,400 mg/1 July 13,

1958; no flow on many days in 1953.59, 1963.68. 
Sediment discharge: Maximum daily, 4,300 tons May 23, 1966; 0 tons on many days in 1953-59, 1963-68.

REMARKS.--Flow affected by ice Nov. 27 to Mar. 2. Periodic records of specific conductance, water temperatures

19.5 
19.5

19.0 
19.0

16.5 
15.5

15.5

14.5 
10.0 
12.0 
12.0

11.5 
13.0 
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8.5 3.0 0.0
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5.5 0.0 0.0 
5.0 0.0 0.0 
4.5 0.0 0.0

4.5 0.5 0.0 
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5.0 0.0 0.0

4.0 0.0 0.0

4.0 0.0 0.0 
2.5 0.0 0.0

3.5 0.0 0.0

0.0 
0.0

0.0 
0.0

0.0

0.0

0.0
0.0
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.5

0.0 
0.0

0.0

0.0 5.5 
3.5 5.0

5.0 6.0 
5.5 6.0

5.5 8.0

4.0 9.5

4.0 9.5 
4.0 9.0 
3.5 9.5 
4.0 9.5

4.5 10.0 
4.5 10.0 
5.0 10.0 
4.5 10.5

5.0 12.0

4.5 18.0 
4.0 20.0

4.5 20.0

25.0 
26.0

26.0 
26.0

26.0

26.0

26.0 
20.0 
16.0
15.5

18.5 
19.0 
20.0 
20.5

21.0

20.5 
20.5

20.0

20.5 
21.0

21.0 
21.5

22.0

23.0

22.0 
23.0 
22.0 
24.0

25.0 
25.5 
25.5 
26.0

25.5

26.5 
26.0

26.5

28.5 
28.0

26.0 
26.0
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28.5 
28.5

28.0 
28.5 
26.0 
25.5

25.0

25.5 
26.0
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26.5 
26.5

25.5 
24.5

23.5

21.0
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22.0 
22.0 
23.0

23.0 
22.0 
22.0 
22.0

22.0

20.0 
24.5
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5.0

5.5

5.5
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IOWA RIVER BASIN

05455000 RALSTO!»_CREEK AT IOWA CITY, lOWA.-Continued 

SUSPENDED-SEDIMENT DISCHARGEj HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OECFMHEROCTOBER NOVEMBER

MEAN
DISCHARGE

(CFS)

.40

.70
  44
.38
.37

.43

.38

.36

.36

.86

1.7
1.4
2.0
.96
.83

.85

.74

.62
1.1
1.1

.89

.79

.70

.64
.59

.52

.49

.46

.47

.55

.98

MEAN 
CONCEN
TRATION
IMG/U

20
69

3B4
109
175

64
179
143
44
85

50
94
96
37
10

36
29
42
43
44

20
20
33
57
43

39
32
32
40
71
3fl

SEDIMENT
DISCHARGE D
(TONS/DAY)

.02
.13
.46
.11
.17

.07

.18

.14

.04

.20

.23

.36

.52

.10

.02

.08

.06

.07

.13

.13

.05

.04

.06

.10

.07

.05

.04

.04

.05
.11
.10

MEAN
IISCHARGE
ICFS)

.57

.53

.61

.61

.55

.54

.52

.54

.59

.57

.56

.54

.52

.44

.52

.52

.55

.52

.45

.45

.46

.50

.50

.47

.49

.47

.45

.35

.38

.40
 

MEAN 
CONCEN
TRATION
IMG/L)

31
15
26
36
33

36
39
54
48
56

66
47
55
28
27

25
20
22
50
40

32
26
16
18
29

64
44
25
24
30
 

MEAN
SEDIMENT MEAN CONCEN- 
DISCHARGE DISCHARGE TRATION 
(TONS/DAY) (CFS) (MG/L)

.05 
.02 
.04 
.06
.05

.38 

.35 

.31 

.25 

.28

.29 

.30 

.27

.28 

.31 

.35 

.33 

.32

.20 

.20 
.19

.17 

.17 

.17

33

SEDIMENT
DISCHARGE
(TONS/DAY)

.03 

.03 

.03 

.03 

.05

.03 

.03 

.15 

.06 

.03

.02 

.07 

.03 

.05 

.03

.05 

.02 

.02 

.02 

.02

.02 

.03 

.05 

.04 

.05

.07 

.07 

.07 

.06 

.07 

.07

.16

.16

.16

.15

.15

.14

.13

.13

.14

.14

.15

.15

.16

.17

.18

.16

.15

.13

.12

.11

.12

.12

.13

.14

.16

.21

.27

.37

.45

.50

.48

27
29
31
51
60

47
53
57

102
155

62
41
42
42
60

76
80
83
76
64

33
28
44
50
65

87
71

127
106
230
80

.01

.01

.01

.02

.02

.02

.02

.02

.04

.06

.03

.02

.02

.02

.03

.03

.03

.03

.02

.02

.01

.01

.02

.02

.03

.05

.05

.13

.13

.31

.10

.45

.40

.35

.30

.30

.65
1.1
1.6
1.0
.70

.62

.55

.50

.48

.50

.60

.80

.90

.60

.45

3.5
11
9.0
6.0
4.5

3.5
2.7
2.1
 
 
 

61
16
17

111
116

21
20
24
22
19

30
31
26
132
29

19
115
200
315
194

228
247
193
62
63

42
39
75
 
 
 

.07

.02
.02
.D9
.09

.04

.06

.10

.06

.04

.05

.05

.04
.17
.04

.03

.25
.49
.51
.24

2.2
7.3
4.7
1.0
.77

.40
.28
.43
 
 
 

2.5
40
25
5.2
3.4

2.9
2.4
2.2
1.8
1.8

1.8
1.6
1.5
1.4
1.4

1.3
1.3
1.3
1.7
2.1

2.0
2.1
1.9
1.7
4.2

5.9
5.7
5.5
4.5
4.0
3.7

74
350
696
88

104

42
13
15
6

30

Ifl
20
18
3

56

29
33
18

295
B33

21
23
25
17

210

168
19
43
18
11
54

.50
38
47
1.2
.95

.33

.08

.09

.03

.15

.09

.09

.07

.01

.21

.10

.12

.06
1.4
4.7

.11

.13

.13

.OR
2.4

2.7
.29
.64
.22
.12
.54



IOWA RIVER BASIN 

054.55000 RALSTON CREEK AT IOWA CITY, IOWA--Continued

SUSPENDJD-SEDIMENT_DJSCHA_RGEi WATER YEAR JDCTOBER 1969 TO SEPTEMBER 1970 

APRIL MAY JUNE

MEAN 
MEAN CONCEN-

DAY 

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

1
2
3
4

5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
TOTAL

DATE 

JUN 20

DISCHARGE TRATION
(CFS1 (MG/LI 

4.2 12
4.9
5.4
5.2
4.3

3.1
2.4
2.2
2.1
2.2

2.1
14
13
6.8
5.8

5.9
4.8
4.4
4.6
4.2

3.2
3.3
2.6
2.5
2.2

2.1
1.9
1.8
1.7
1.8
 

124.7

1.1
1.2

12
2.9
2.3

1.8
1.7
1.1
.99
.92

1.1
.79
.85

1.4
1.7

.79

.81
3.3
1.1
.84

1.0
.73
.69
.64
.64

.59

.56

.52
4.3
1.6
1.1

DISCHARGE FOR
LOAD FOR YEAR

61
85
36

178

28
14
16
15
16

50
130
190
80
89

140
60
31
130
70

36
25
21
27
37

28
31
41

66
35
 

-

JULY

37
47

3100
80
89

15
37
41
39

118

179
112
41
104
251

90
120

1900
450
127

79
199
104
58
43

53
102
86

2750
130
129

SEDIMENT MEAN
DISCHARGE DISCHARGE

.14

.81
1.2
.51

2.1

.23

.09

.10

.09

.10

.28
13
6.7 1
1.5 2
1.6

2.2
.78
.37

1.8
.79

.31

.22

.15

.18

.22

.16

.16

.20

.30

.17
 

.9

.4

.3

.3

.3

.2

.2

.2

.3

.9

.1

.6

.0

. 2

.9

.3

.4
a 1

.9

.0

. 3

.3
. 3

.4

.8

.5

.6

.6

.8

36.46 123.1

.11 1.3

.15 .63
100 .74

.63 .89

.55 6.6

.07 1.4

.17 .92

.12 .97

.10 .82

.29 1.1

.53 .92

.24 .89

.09 .52

.39 .49
1.2 .40

.19 .36

.26 .37
17 .58
1.3 .45
.29 .40

.21 .39

.39 .42

.19 .36

.10 .32

.07 .32

.08 .27

.15 .24

.12 .23
32 .23

.56 .25

.38 .24

MEAN 
CONCEN
TRATION

23
23
11
16
17

27
63
46
150
100

270
150
450
210
100

200
70
28
73
59

78
63

104
93

220

111
106
79

1840
400
300

~

AUGUST

63
86

104
300
630

190
135
137
85
62

72
85
29
78
54

25
63

140
53
67

59
74

127
56
63

82
134
61
20
22
76

YEAR (CFS-DAYS)
(TONS)

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT

V, VISUAL ACCUMULATION TUBEl

HATER
TEMP-
PERA-
TURE DISCHARGE

1930 26.5 51

SUSPENDED
CONCEN- SEDIMENT
TRATION DISCHARGE

PERCENT

SEDIMENT
DISCHARGE

.12

.09

.04

.06

.06

.09

.20

.15
1.7
.51

3.0
.65

35
21
1.9

2.8
.74
.25
.47
.45

.57
.37

3.2
3.3
3.7

.72

.52

.32
227

5.0
2.3

316.28

MEAN 
MEAN CtlNCEN- SEDIMENT

DISCHARGE TRATION DISCHARGE

6.2
27
6.1
4.5
3.4

2.6
2.2
2. 1
1.7
1.7

1.5
2.0
2.4
3.8
2.5

1.8
3.0
7.4
2.4

14

5.8
3.3
2.5
2.1
1.8

1.7
1.5
1.4
1.3
1.2
 

120.9

1150
1710
106
47
44

68
34
38
67

152

265
430
370
650
280

65
600
900
421

3600

600
100
35
118
96

52
41
98
44
68
 

-

109
398

1.7
.57
.40

.48

.20

.22

.31

.70

1.1
2.3
2.4
6.7
1.9

.32
8.7

26
2.7

550

9.4
.89
.24
.67
.47

.24

.17

.37

.15

.22
~

1126.52

SEPTEMBER

.22
.15
.21
.72

11

.72

.34

.36

.19

.18

.18

.20

.04

.10

.06

.02

.06

.22
.06
.07

.06

.08

.12

.05
.05

.06

.09

.04

.01
.01
.05 

15.72

.2

.3

.7
.2
.2

.3

.2
.2
.6
.8

.3
.2
.28

2.0
18

1.7
151

7. 1
4.5
3.1

3.4
4.8
4.9
5.4
3.7

2.9
2.4
2.1
2.0
1.8

225.88

66
50
18
19
28

48
39
52
65
15

23
59
62
190
480

100
780
140
86
66

100
69

115
50
49

69
19
33
5

17
"

.04

.04

.04

.01

.02

.05

.02

.03

.11

.04

.02

.05

.05
1.0

23

.46
318

2.7
1.0
.55

.92

.89
1.5
.73
.49

.54

.12

.19

.03

.08

352.72

920.57
2135.84

, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
\LLY DISPERSED! N, IN NATIVE WATERl ~ "    " 
W, IN DISTILLED WATER)

FINER THAN T

PARTICLE SIZE

HE SIZE ( IN M ILLIMETERS

K, KIKt 1 I i

I INDICATED

SIEVE)

METHOD
OF

ANALY-



IOWA RIVER BASIN

05464130 FOUHMILE CREEK NEAR LINCOLN, IOWA 

6'39", in SWJ sec.28, T.S6 N., R.15 W., Tama County, 10 ft upstream from gaging

DRAINAGE AREA. 13.78 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1969 to September 1970. 
Water temperatures: October 1969 to September 1970. 
Sediment records: October 1969 to September 1970.

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C) t WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

510 490

510 500

520 570     400 470

430 420



IOWA RIVER BASIN 

05464130 FOURMILE CREEK NEAR LINCOLN, IOWA Continued

EXTREMES .   1969-70 :

REMARKS.   Flow affected by ice Dec.

DAY OCT NOV DEC

27 5.5

13-15, Dec. 17 to Jan. 25, Jan. 30 to Feb. 2, Feb. 7-20, Mar. 10-15. Periodic

2tVateJ empe?atures? t Jreeiing9poinf/OT ll^n"days iduri^g0»interdi!ionths? lflC

JAN FEB MAR APR MAY JUN ML AUG SEP

0.0     21.5 21.0 25.5



IOWA RIVER BASIN 

05464130 FOURHILE CREEK NEAR LINCOLN, IOWA Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
1<)
20

21
22
23
24
25

2*
27
28
29
30
31

TOTftL

1
2
1
4
5

A
7
R
9

10

11
12
n
i*
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
2<>
30
31

TOTAL

MEAN
DISCHARGE

2.3
2.4
2.4
2.3
2.2

2.3
2.2
2.1
2.1
2.1

2.2
2.8
5.3
3.6
3.2

3.4
3.0
2.9
4.5
4.4

3.7
3.3
3.1
3.1
3.0

2.9
2   R
2.7
2.7
3.2
6.7

94.9

1.0
.99
.98
.96
.9*

.90

.86

.80
.85
.90

.93

.98
1.0
1.0
.95

.90
.95

1.0
1.0
1.1

1.1
1.1
1.1
1.1
1.2

1.2
1.2
1.3
1.2
1.2
1.3

31.99

MEAN MEAN
CONCEN- SEDIMENT MEAN CONCEN
TRATION DISCHARGE DISCHARGE TRATION

210
213
210
205
205

200
2DO
195
191
190

180
200
?10
170
153

155
155
160
220
220

220
220
220
225
22B

220
208
200
1R5
196
195

WAT ) ( UT3 (

5.
4.
4.
3.
3.

3.
3.
3.
3.
2.

2.
2.
2.
2.
2.

2.
2.
2.
2.
2.

2.
  2.

2.
2.
2.

l n i) / L J 

190
180
170
160
156

150
145
140
135
130

125
120
115
241
220

210
200
180
220
200

180
158
155
150
146

7 2.0 140
6 1.9 130
5 1.9 126
3 1.9 125
7 2.0 125
5

51.2 R2.8

JANUARY FEBRUARY

147 .40
147 .39
147 .39
147 .3B
145 .37

145 .35
145 .34
145 .31
145 .33
145 .35

144 .36
150 .40
155 .42
160 .43
170 .44

1BO .44
195 .50
190 .51
1B5 .50
ISO .53 4.

4 130
3 130

125
125
125

125
123
100
82
90

100
110
120
128
130

130
130
130
130
130

170 .50 9.9 127
165 .49 52 225
160 .48 80 420
150 .45 38 390
150 .49 14 296

145 .47 7.0 250
139 .45 6.4 200
135 .47 4.8 150
135 .44
135 .44
130 .46

13. 2B 245.2

SEDIMENT
DISCHARGE
(TONS/DAY) 

2.8
2.2
1.9
1.7
1.6

1.4
1.3
1.2
1.1
1.0

.95
.87
.78
1.7
1.6

1.5
1.4
1.0
1.3
1.2

1.1
.98
.88
.85
.83

.76
.67
.65
.64
.68
 

36.54

.49

.46
.41
.44
.44

.44

.46

.43
.40
.41

.43

.45

.42
.41
.42

.39
.49
.70
1.1
1.6

3.4
32
91
40
11

4.7
3.5
1.9
_.*
 
" 

198.29

MEAN
DISCHARGE

(CFSI 

1.9
1.9
2.0
1.7
1.9

1.9
1.5
2.1
1.9
1.8

1.6
1.7
1.7
1.6
1.5

1.3
1.3
1.3
1.3
1.3

1.2
1.2
1.2
1.1
1.1

.1
.1
.1
.1
.0
.0

45.4

3.V
261
167
20
11

9.2
7.9
7.2
6.0
5.5

5.2
5.0
4.7
4.5
4.3

4.1
4.1
3.9
4.0
3.9

4.5,
5.6
5.4
4.9
8.5

13
9.2
7.8
7.1
6.6
6.5

621.5

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1969
(METHODS OF ANALYSIS:

WATER
TEMP-
PERA-

B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY
V. VISUAL ACCUMULATION TUBE; W,

DISPERSED;
IN DISTILLED

N, IN NATI
HATER)

MEAN
CONCEN
TRATION
(MG/LI 

120
115
115
110
106

105
105
100
95
90

88
85
80
90

100

106
115
125
132
135

135
135
140
140
140

140
145
145
147
147
147

~

MARCH

100
1540
1710
450
200

150
136
125
106
100

90
80

100
150
254

200
190
190
180
ISO

350
400
300
200
161

158
154
150
125
95
67

-

SEDIMENT
DISCHARGE
(TONS/DAY)

. 9

. 2
. 0
  4

.54

.43

.57

.49

.44

.38

.39

.37

.39

.41

.37

.40

.44

.46

.47

.44

.44
.45
.42
.42

.42

.43

.43

.44

.40

.40

14.11

1.1
1900
1070

24
5.9

3.7
2.9
2.4
1.7
1.5

1.3
1.1
1.3
1.8
2.9

2.2
2.1
2.0
1.9
1.9

4.3
6.0
4.4
2.6
3.7

5.5
3.8
3.2
2.4
1.7
1.2

3070.5

TO SEPTEMBER 1970
VE WATER; r , PIPET; S, SIEVE]

PARTICLE SIZE
SUSPENDED

CONCEN- SEDIMENT PERCENT FIN ER THAN THE SIZE (IN M ILLIMETERS)
TURE DISCHARGE TRATION DISCHARGE

INDICATED

2 00

METHOD
OF

ANALY 
SIS

MAR 2 1835 1.5



IOWA RIVER BASIN 

05464130 FOURHILE CREEK NEAR LINCOLN, IOWA Continued

SUSPENDED-SEDIMENT DISCHARGE, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

APRIL MAY JUNE

MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION
DAf 1

1
2
3
4
5

ft
7
fl
9

10

11
12
13
1*
15

1*
17
18
19
20

21
22
23
2*
25

2ft
27
2R
29
30
31

TOTAL

1
2
3
4
5

ft
7
R
9

10

11
12
13
14
15

If.
17
IB
19
20

21
22
23
2*
25

2ft
27
2fl
29
30
31

TOTAL

TOTAL DISC
TOTAL LOAR

DATE TIME

MAR 
MAY

25 1120 
27 1445

CFS)

6.6
6.1
5.6
5.5
5.6

5.4
5.5
5.4
5.2
5.0

4.9
4.9
5.4
5.1
5.1

4.9
4.7
4,6
5.7
R.3

7.0
6. ft
5.7
5.5
5.2

5.0
4.8
4. ft
4.4
4.3
~

162.6

2.0
1.9
1.9
1.7
I.ft

I.ft
I.ft
1.4
1.3
1.3

1.1
1.0
1.1
1.1
1.1

.fl5

.90
1.9
1.2
1.1

.98

.87

.79

.72

.66

.57

.87

.ft5

.68
. ft4
.52

35.ftO

HARGF
FOR ¥

HATER 
TEM
PERA
TURE
( Cl

2.0
21.0

(MG/L)

60
58
55
53
50

50
4R
4R
4ft
46

4ft
4ft
4ft
46
45

44
44
44
44
RO

75
70
ft5
ftO
55

53
21
20
20
20
 

-

JULY

21
19
17
1ft
15

15
15
20
30
40

5fl
50
40
30
20

20
i 20

200
100
90

RO
70
ftO
ftO
70

7ft
75
74
73
72
70

-

FOR YEAR

(TONS/BAY)

1.1
.96
.R3
.79
.7ft

.73

.71

.70

.65

.62

.61

.ftl
.ft7
.ft3
.ft2

.5«
.56
.55
.6S

l.R

1.4
1.2
1.0
.S9
.77

.72

.27
.25
.24
.23
 

22.13

.11

.10

.09

.07
.Oft

.06
.Of.
. OR
.11
.14

.17

.14

.12

.09
.Oft

.05

.05
1.0
.32
.27

.21
.1ft
.13
.12
. 12

.12

.1R

.13
.13
.12
.10

4.67

(CFS-DAYS)

(CFS)

4.4
4.0
3.9
3.9
3.7

3.6
3.6
3.5
3.5
3.3

3.3
3.4
7.7

R8
27

1R
14
12
10
9.3

R.4
R.I

104
27
15

12
11
11
9.7
R. 9
R.2

453.4

.44

.44

.41

.63
20

5.0
3.0
2.5
2.2
l.R

1.6
1.4
1.2
1.0
.91

.85
,7fl

8.1
3.2
2.2

1.7
1.5
1.3
1.2
1.0

.90

.81

.74
.69
.ftl
.57

ftR.ftR

(MG/LI

22
25
25
25
25

25
25
25
30
37

35
30
50

2310
410

200
199
195
190
1R5

1RO
190

1500
940
450

2RO
204
190
100
RO
70

-

AUGUST

70
70
70

200
1520

120
lOfl
100
95
90

RO
70
60
50
40

3fl
40

150
100
87

70
50
40
27
25

25
25
25
20
20
20

-

SEDIMENT 
DISCHARGE

MEAN 
MEAN CONCEN- 

DISCHARGE TRATION
(TONS/DAY) CCFS1

.26
.27
.26
.26
.25

.24
.24
.24
.28
.33

.31
.28

1.0
674
30

9.7
7.5
ft. 3
5.1
4.6

4.1
4.2

620
69
1R

9.1
ft.l
5. ft
2. ft
1.9
1.5

14R3.52

7.R
7.7
7.2
ft. 7
ft.l

5.5
5.3
4.9
4.7
4.5

4.2
4.2
4.0
3.7
3.6

3.5
3.3
3.0
2.9
3.R

9.4
5.2
4.2
3. ft
3.3

3.0
2.R
2. ft
2.3
2.1
 

135.1

(MG/L)

ft5
60
ftO
ftO
ftO

60
ftO
ftO
55
5-i

55
50
50
50
50

45
45
45
45

100

350
150
100
SO
60

50
43
35
30
?5
 

-

SEDIMENT 
DISCHARGE
(TONS/DAYl

1.4
1.2
1.2
1.1
.99

.R9

.Hft

.79

.70

.67

.62

.57
.54
.50
.49

.43

.40

.3ft

.35
1.0

R.9
2.1
1.1
.7R
.53

.41

.33

.25

.19

.14
 

29.79

SFPTFMBtR

.OR

.OR
.OS
.34

112

1.6
.87
.68
.56
.44

.35
.26
.19
.14
. 10

.09

.OR
3.3
.R6
.52

.32

.20

.14

.09
.07

.Oft
.05
.05
.04
.03
.03

123.70

.60

.59
. ft9
.5fl
.53

.ftfl

.55
.45

1 .2
2.2

.90
.74
.71

I.ft
9.4

4.9
3.5
3.0
2. ft
2.3

2.1
1.9
2.3

30
1R

2ft
9.9

7.3
ft.l
5.2
 

14ft. 52

20
?0

130
120
lift

100
RO
60
RO

300

100
RO
ftO
110
447

200
100
70
^3
60

60
62

100
7=^0

400

500
150
no
70
60--
-

FAR (TONS)

NUMBER 
OF
SAM
PLING
POINTS

1 
1

DISCHARGE
ICFSl .062

7.5 5 
12 3

PERCENT

.125

8

FINER THAN

.250 .500

16 49

PARTICLE

THE SIZE (

l.OD 2.00

80 93

SIZE

IN MILLIMETER

4.00 8.00

98 100

S) INOICA

16.0 32

100

.03

.03

.24

.19

.17

.1R

.12

.07
,2ft

l.fl

.24
.1ft
.12
,4fl

12

2. ft
.9 C

.57

.37

.37

.34

.32

.ft2
ftl
19

35
4.0
I.ft
1.2
.R4
 

144. R7

2123. f.9
5192. ftO

ION TUBE)

TED

.0 64.0

1 "

METHOD
OF

ANALY
SIS

SPHC 
S



396 IOWA RIVER BASIN

05464133 HALF MILE CREEK NEAR GLADBROOK, IOWA

LOCATION. Lat 42°12'41", long 92°36'39", in SWj sec.33, T.86 N. , R.15 W., Tama County, 10 ft upstream from gaging

DRAINAGE AREA. 1.33 sq mi.

70.

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°CI, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

T NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

480

490 450
390

160
380
440

400

460 450

430 430
420 410

470 430

470
460 390

420
410
500

15 470

450 400

380 450
450

470   470 

460

440

400
390 390



IOWA,RIVER BASIN 397 

05464133 HALF MILE CREEK NEAR GLADBROOK, IOWA Continued

EXTREMES.  1969-7 0:
Sediment concentrations: Maximum daily, 1,320 mg/1 May 14; maximum observed, 2,180 mg/1 Mar. 2; minimum daily, 

20 mg/1 Apr. 5-9, 11-18, May 1-4, June 16-18.

REMARKS. Flo 
and pH to

TEMPERATURE (°C) OF HATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1.0 
3.0

0.0   4.0 
9.0 0.5

0.0 9.0

10.5 22.0

0.0 0.0

0.0 6.5     20.0 
5.5 3.5          -     18.5

19.0
0.0 0.0 

3.0       2.0

14.5     22.0
0.0     24.0 21.0 25.0 

6.0

23.5 20.5



IOWA RIVER BASIN

05464133 HALF MILE CREEK NEAR GLADBROOK, IOWA Continued 

SUSPENDED-SEDIMENT DISCHARGE. WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER

MEAN 
DISCHARGE

DAY

1
2
3
4
5

6
7
H
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

(CFSI

.26

.27

.25

.24

.23

.26

.24

.23

.22

.21

.23

.25

.56

.27

.25

.30

.25

.24
.40
.45

.42

.35

.30

.25

.22

.20

.19

.18

.18

.30
1.0

9.20

.11

.10

.10

.10

.10

.10

.10

.09

.10

.10

.10

.10

.11

.11

.11

.10
.10
.11
.11
.11
.12
.12
.12
.12
.12

.13

.13

.15

.22

.17
.17

3.63

MEAN , MEAN 
CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 
TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
IMG/LI (TONS/DAY) (CFS)

70
74
65
58
50

45
40
35
29
28

27
35
45
40
3B

38
38
36
36
36

36
34
34
34
33

38
42
37
2fl
22
30

 

JANUARY

100
80
60
46
48

50
50
50
50
50

50
55
60
65
70

73
76
75
70
65

60
55
50
49
46

43
41
40
50
60
70

~

PARTICLE-SIZE DISTRIBUTION OF
(METHOI

BATE

MAR 02
MAY 14
AUG 05

S OF AN

TIME

1820
1422
0810

VLYSISl

WATER
TEM
PERA
TURE D
( C)

1.0
11.5
21.5

B, BOTTOM HITHDRA
Vt VISUAL

.05

.05

.04

.04

.03

.03

.03

.02

.02
.02

.02

.02

.07

.03

.03

.03

.03

.02
.04
.04

.04

.03
.03
.02
.02

.02

.02

.02

.01

.02

.On

.97 6.

MEAN 
DISCHARGE

(MG/L) (TONS/DAY! (CFS)

40
21
19
28
19

18
17
IB
16
17

16
15
19
14
15

16
17
30
52
25

22
21
22
22
20

17
15
15
16
13
 

15

32 .03 .14
34 .0
36 .02
38 ."0

.18

.18
.18

40 .02 .18

42 .02 .19
44 .0
48 .02
50 .0

' .11
.16

' .13
52 .02 .15

54 .02 .15
56 .0
58 .0'
60 .0

» .13
.18

> .17
55 .02 .16

50 .02 .18
47 .0
44 .0'
40 .0

? .16
.16

S .17
35 .02 .17

30 .02 .16
26 .0
30 .0
42 .0

1 .14
» .13
? .13

55 .03 .13

52 .02 .12
50 .0
48 .0
45 .0
40 .0
 

.6

2 .12
> .12
2 .11
I .11

.11

4.61

FEBRUARY

.03

.02
.02
.01
.01

.01

.01

.01 I.
.01
.01

.01

.01

.02
.02
.02

.02
.02 1.
.02 7.
.02 1.
.02

.02 7.
.02 14
.02 9.
.02 7.
.01 5.

.02 2.
.01 1.
.02 1.
.03
.03
.03

.55 64.

25
21
17
15
30

60
80
2
38
23

18
15
12
11
10

12
6
5
3
12

6

9
2
4

1
3
0
-
-
-

09

SUSPENDED SEDIMENT
HAL TUBE) Ci CHEMIC
ACCUMULATION TUBE)

80 .0
100 .0
120 .0
150 .0
180 .1

200 .3
271 .5
150 .4
71 .0
60 .0

50 .0
40 .0
30 .0
27 .0

.98
30
6.5
.63
.58

.51

.47
.43
.35
.41

.38

.35

.33
.28

25 .01 .2B

25 .01 .27
35 .1

100 2.0
150 .5

5 .27
.26

3 .2B
100 .03 .28

79 1.6
85 3.2
95 2.5
112 2.2
100 1.5

.44
.55
.61
.61

1.1

SO .45 .87
70 .2
60 .1
 
   
 

16. 5/

 > .74
> .57

.52

.53
.50

50.88

i WATER YEAR OCTOBER 1969 TO
ALLY DISPERSED)
Ht IN DISTILLED

N, IN NATIVE
HATER)

MEAN 
CONCEN- SEDIMENT 
TRATION DISCHARGE
(MR/L) (TONS/DAY)

35
32
30
27
24

27
30
32
35
40

42
45
50
55
60

65
70
5
0
5

0
5

100
105
110

115
120
130
135
130
120

 

MARCH

50
1150
600
63
55

50
35
30
27
30

35
35
35
35
39

35
35
35
35
35

318
200
100
90
Bl

80
BO
79
70
55
44

 

SEPTEMBER
HATER 1 Pi

.01

.02

.01

.01

.01

.01

.01

.01

.01

.02

.02

.02

.02

.03

.03

.03

.03

.03

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.04

.R5

.13
93
11

.11

.09

.07

.04

.03

.03

.03

.04

.03

.03

.03

.03

.03

.03

.02

.03

.03

.38
.30
.16
.15
.24

.19

.16

.12

.10

.08

.06

106.77

1970
PIPETl S, SIEVEl

PARTICLE SIZE

CONCEN-
ISCHARGE TRATION
(CFS) (MG/L)

30 2080
9.9 2440
4.9 3260

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY)

168
65
43

PERCEh T FINER THAN TH SIZE (IN MI

.002 .004 .008 .016 .031 .062 .125

34
54
56

43 46 52
60 76 80
73 78 87

74 92 " 100
91 99 100
92 99 100

LLIMETERS)

.250 .500

__
   

 

INDICATED

1.00 2.00

_
   
 

METHOD
OF

ANALY
SIS

SPMC
SPMC
SPMC



IOWA RIVER BASIN

05464133 HALF MILE CREEK HEAR GLADBROOK, IOWA Continued 

SUSPENDED-SEDIMENT DISCHARGE, WATER.YEAR OCTOBER 1969 TO SEPTEMBER 1970

APRIL MAY JUNE

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
20
30
31

TOTAL

1
2
3
4
5

6
7
R
9

10

11
12
13
14
15

16
17
in
19
20

21
22
23
24
25

26
27
28
29
30
31

WEAN
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE

,MEAN MEAN
MFAN CONCFN- SEDIMENT MFAN CflNCFN- 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATTDN

.49 40 .05 .27 20 .01

.57 35 .0

.40 30 .0:

.38 25 .0

> .22 20 .01
.21 20 .01
.20 20 .01

.40 20 .02 .19 21 .01

.37 20 .02 .1" 21 .01

.36 20 .0

.15 20 .0,

.32 20 .0

> .17 22 .01
.16 22 .01

I .17 23 .01
.31 21 .02 .15 23 .01

.29 20 .02 .16 25 .01

.33 20 .0

.35 20 .0

.32 20 .0

> .18 30 .01
1.6 759 13

I 0.0 1320 51
.33 20 .02 3.2 130 1.1

.31 20 .02 2.6 55 .30
.29 20 .0
.29 20 .0
.46 28 .0
.56 25 .0

I 2.0 43 .23
1.6 40 .17

3 1.3 40 .1*
, 1.2 40 .13

.43 25 .03 1.0 35 .09

.40 30 .0

.34 25 .0

.32 25 .0

3 .96 35 .00
.96 56 .15

2 .90 60 .15
.29 25 .02 ."4 60 .14

.28 25 .02 .77 60 .12

.26 58 .0

.26 50 .0

.28 40 .0

.26 30 .0
 

10.60   .7

JULY

4 .78 203 .43
» .72 80   !&
3 .60 55 .10
I .66 40 .07

.62 35 .06

1 34.56   67.84

AUGUST

.14 50 .02 .03 75 .01

.13 50 .0

.19 40 .0

.15 36 .0

2 .02 70 0
1 .02 65 0
1 .05 60 .01

.14 35 .01 4.9 240 3.2

.14 40 .02 .39 43 .0

.15 40 .0

.13 40 .0

.12 45 .0

.12 45 .0

.11 47 .0

.11 45 .0

.15 50 .0

.14 45 .0

.12 40 .0

.10 40 .0

.11 45 .0

.32 99 .0

.13 00 .0

.12 00 .0

.11 10 .0

.10 14 .0

.04 00 .0

.04 85 .0

.05 70 .0

2 .24 30 .0
.20 30 .0
.17 30 .0
.14 28 .0

.12 28 .0

.11 28 .0

.00 28 .0

.08 26 .0
.08 26 .0

.07 26 0

.07 25 0
.80 100 .2
.17 50 .0
.12 33 .0

.11 33 .0

.10 33 .0

.09 33 .0

.08 33 .0
.07 33 .0

.05 62 .01 .06 35 .0

.OB 100 .0

.04 05 .01

.06 90 .0

.05 86 .01

.05 40 .0
.05 45 .0
.04 50 .0
.04 64 .0

 03 RO .01 .04 65 .0

TOTAL 3.47   .56 8.60   3.74

.59 35
.56 35
.54 35
.51 30
.48 30

.46 30
.43 30
.40 30
.38 30
.36 30

.34 25
.33 25
.32 25
.31 25
.31 25

.20 20
.28 20
.2" ?0
.30 40
.53 70

.39 50
.32 45
.31 45
.28 45
.25 45

.24 45
.22 44
.19 40
.17 45
.16 50
 

10.53

SEPTEMBER

.04 60
.0 55
.0 50
.0 40
.0 34

.0 30

.0 30
.0 25
.1 50
.0 40

.0 30

.0 25

.0 20

.1 40
.8 215

.23 80
.20 60
.16 55
.14 54
.12 50

. 11 45
.09 43
.10 40
.65 200
.62 150

.58 100

.38 54
.30 50
.25 45
.71 40
 

5.84

TOTAL LOAO FOR YEAR (TONS)

SEDIMENT 
DISCHARGE 
(TONS/DAY)

.06

.05

.05

.04

.04

.04

.03

.03

.03

.03

.02

.02

.02

.02

.02

.02

.02

.02

.03

.10

.05

.04

.04

.03

.03

.03

.03

.02

.02

.02
~"

1.00

.01

.01

.01
0
0

0
0
0
.02
.01

0
0
0
.02
.52

.05

.03

.02

.02

.02

.01

.01

.02

.35

.25

.16

.06

.04

.03

.02

1.60

212.16 
201.97

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(METHOD OF ANALYSISi H, HYDROMETER) 0, OPTICAL ANALYZER) S, SIEVE) V, VISUAL ACCUMULATION TUBE)

DATE

MAR 25 
MAY Z7

WATER NUMBER PARTICLE SIZE
TEM- OF 

PERA- SAM- PERCENT FINER THAN THE SIZE 
TURE PLING DISCHARGE 

TIME ( C) POINTS (CFS) .062 .125 .250 .500 1.00 Z.

1020 2.0 1 .82 62 68 85 98 100 
1515 21.0 1 .86 47 56 72 96 99 1

(IN MILLIMETERS) 

00 4.00 8.00 16

00

INDICATED 

.0 32.0 64.0

 

METHOD 
OF 

ANALY- 
SIS-

SV 
S



400 IOWA RIVER BASIN

OS464137 FOURHILE CREEK NEAR TRAER, IOWA

DRAINAGE AREA. 19.51 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1969 to September 1970. 
Water temperatures: October 1969 to September 1970.

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C)t WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

410     __   470

490 480     350



IOWA RIVER BASIN 

05464137 FOORMILE CREEK NEAR TRAER, IOWA Continued

TEMPERATURE <°C> OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

26.5
1.0   16.0 
3.5

0.0   3.0       19.0 
9.0 0.5               17.0 24.0

20.0 
0.0 7.0 ~       21.5

0.0 0.5
11.0 IB.5

2.0               21.0
18.0       18.0 

0.0 0.0           25.0
5.5 4.0       4.5

14.0
5.5     0.0     IB.5 21.0 

0.0       4.5
0.0 

6.0                 24.5 21.0



IOWA RIVER BASIN 

05464137 FOURMILE CREEK NEAR TRAER, IOWA Continued

SUSPENDED-SEDIMENT DISCHARGE, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER

1
2

4
5

6
7
R
9
10

11
12
13
14

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN

2.
2.
2.
2.
2.

2.
2.
2.
2.
2.

2.
3.
6.
4.
3.

5
7
7
5
5

7
8
7
5

6
1
5
2
8

4.2
3.
3
5.
5

7
5
5
6

5.2

4
5
2
2

3.9

3
3
3
3
4

h
6
6

2
R.fl

MEAN 
CDNCEN- SEBIMENT

125 .84
124 .90
124 .90
124 .H4
124 .R4

123 .90
123 .93
123 .90
123 .R3
120 .7R

115 .Rl
150 1.3
160 2.8
140 1.6
114 1.2

115 1.3
115 1.1
115
115
115

115
115
115
115
118

140
163
160
150
145
140

.1

.7
.7

.6

.4
.3
.3
.2

.4
.6
.6
.5
.6
.3

MEAN

f

4.

4
4.
3
3.

MEAN 
CnNCEN- SEDIMENT

0 130 2.5
R 120 1.9
2 100 1.4
2 R5 1.2
7 71 .90

7 70 .89
6 6R .84
6 66 .82
5 64 .78
5 62 .75

5 60 .73
2 58 .66
9 55 .5R
6 9R .95

3.9 96 1.0

3
3
3
3

9 94 .99

q
6
2

3.9

3.7
3
3
3
3

9
7

*
3.5
3
3
3
3

5
2
2
6

2 .97
0 .87
6 .74
2 .86

0 .RO
9 .83
6 .76
' .70
R .66

0 .66
0 .66
I .61
0 .60
0 .68

--

MFAN

(CES) 

3.4
2.R
2.6
2.4
2.5

2.6
2.3
2.R
2.7
2.5

2.3
2.4
2.5
2.4
2.3

2.2
2.2
2.2
2.1
2.1

2.0
1.9
.9
.R
.R

.7

.7
1.7
1.6
1.6
1.6

MFAN

(MG/LI 

75
80
85
90
96

90
86
82
80
75

74
75
7R
RO
RO

81
R4
RR
RR
86

R6
86
84
R4
R4

R2
R2
82
8?
RO
78

SEDIMENT 
DISCHARGE

.69

.60

.60

.58

.65

.63

.53

.62

.5R
.51

.46

.49

.53

.52

.50

.48

.50

.52

.50

.49

.46

.44

.43

.41

.41

.3R

.3R

.38

.35

.35

.34

1.5 
1.5 
1.5 
1.5 
1.5

.32 

.31 

.31 

.30 
.31

2.2 
2.6 
3.2 
2.7 
2.5

.50 

.63 

.82 
.69

1.5 
1.4 
1.3

1.5
1.5
1.6 
1.6 
1.6

2.4 
2.3 
2.6 
5.6 
4.5

3.6 
3.1 
2.R 
2.5 
2.3

.62 

.59 
.53 
.82 
.67

150
130
100 2.7 

1.8 
2.3

2.0
2.1 
2.9 
3.3 
3.7

1.5 
1.5
1.5

1.6 
1.6 
1.6 
1.6 
1.6

1.6 
1.6
1.6
1.7
1.8 
2.0

.35 
.33 
.35

200
250
120
110

9.5 
6.1 
3.2

7.3 
9.2 
9.1

112
120
120
120

250 
1RO 
215 
170 
100

3.6 
3.2 
2.R 
2.5 
2.2

2.2
3.0 
2.9 
2.6

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED-SEDIMENT, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
(METHODS OF ANALYSIS: B, BOTTOM HITHDRAHAL TUBEl C, CHEMICALLY DISPERSEDi N, IN NATIVE HATERl P, PIPETl S, 

V, VISUAL ACCUMULATION TUBEl H, IN DISTILLED HATER)

DATE 

MAR 02

AUG 05

WATER 
TEMP- 
PERA-
TURE

TIME ( C) 

1345 0.0

0850 17.0

DISCHARGE
ICFSI 

395

21

CONCEN
TRATION
(MG/LI 

1280

1590

SUSPENDED 
SEDIMENT
DISCHARGE
(TONS/DAY! 

1370

90

PARTICLE SIZE 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED

.002 

28

64

.004 .008

73 79

.016 .031 .062 .125 .250 .500 1.00 2.00

86 90 98 100

METHOD
OF

ANALY
SIS

SPMC



IOWA RIVER BASIN

05464137 FOURMILE CREEK NEAR TRAER, IOWA~Continued 

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

APRIL MAY

1
2
3
4
5

h
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
DISCHARGE

9.4
9.0
8.3
7.9
8.0

7.B
7.5
7.5
7.1
6.9

6.6
6.6
7.3
6.7
6.7

6.6
6.2
6.1
7.4

10

S.9
R. 3
7.1
6.9
6.5

6.3
6.1
5.B
5.6
5.7
"

2.9
2.8
3.0
2.6
2.4

2.3
2.4
2 .2
1.9
2.0

1.4
1.5
1.5
1.8
1.7

1.2
1.4
3.0
1.9
1.6

1.4
1.2
1.1
.96
.92

.78
1.2
1.0
1.2
.95
.76

MEAN 
CONCEN 
TRATION

75
70
65
60
55

50
50
50
50
47

47
47
45
45
43

43
40
40
37
60

55
55
50
50
50

49
52
50
40
35

SEDIMENT 
DISCHARGE

.9

.7

.5

.3

.2

.1

.0

.0

.96

.88

.84
. 84
.89
.81
.78

.77

.67

.66

.74
1.6

1.3
1.2
.96
.93
.OR

.83

.86

.78

.60

.54

MEAN 
DISCHARGi

5.8
f

e .
4.

4

«

t
4

1i'oa

r

36

2
!<;
1(
1«
12

11
1C
7
41
1 =

U
13
12
11
11
10

JULY

62
63
63
64
62

59
56
53
50
4B

46
45
55
90
85

80
75

150
105
82

36
40
40
40
40

43
120
110
100
94
90

TOTAL 52.97

.49
. 48
.51
.45
.40

.37
.36
.31
.26
.26

.17

.18

.22
  44
.39

.26
. 28

1.2
.54
.35

.14
.13
.12
.10
.10

.09
.39
.30
.32
.24
.18

10.03

.66

.86

. 44

.76
21

i

1

1.1
.5
.R
.4
, 7

r 3
.0
.8
.5
.3

.2
. 1

.0

.0

.4.'2

.9
, 7
.5

.5

.4

.1

.0

.94

.92

91.98

MEAN 
CONCEN- SEDIMENT MFAN 
TRATION DISCHARGE DISCHARGE

30
23
25
25
25

23
23
23
30
38

35
50

750 2
2110 76
475 4

330 2
207 1
195
170
150

125
100

2140 63
1750 24
920 4

500 1
204
110
75
60
50

AUGUST

B5
100
90

100
1270 8

180
66
63
60
57

54
51
48
45
42

3B
35
300
110
58

52
46
40
34
30

40
100
95
90
84
B4

10

.47 9.7
.32 10
.35 9.0
.34 8.4
.33 8.2

.29 7.5
.?9 7.1
.28 6.5
.36 6.3
.46 6.1

.42 5.B
.63 5.R

5.5
5.3
5.1

5.0
4.7

.4 4.5

.4 4.2

.9 5.5

.7 11
.7 7.0

5.9
5.3
4.7

4.6
.2 4.1
.6 3.8
.2 3.4
.8 3.1
.4

.15 1. I
.23 .92
.11 1.1
.21 1.1

8 .85

3.9 1.0
.80 .80
.65 .75
.55 1.4
.42 3.2

.34 1.2

.28 .80
.23 .84
.1R 1.9
.15 9.5

.12 6.5

.10 4.3
8.1 3.7
.5 3.1
.47 2.6

.34 2.5
.27 2.2
.21 2.6
.16 IB
.12 13

.16 22
.38 U
,2fl 8.6
.24 7.2
.?! 6.0
.21

9.07 139.94

TOTAL LOAD FOR YEAR (TONS)

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1969 
(METHOD OF ANALYSIS: H, HYDROMETERl 0, OPTICAL ANALYZER; S, SIEVE! V, VISUAL

DATE

MAR 25
MAY 27

HATER
TEM
PERA
TURE

TIME 1 C]

1220 2.0
1130 21.0

NUMBER
OF

SAM
PLING
POINTS

1
1

MFAN 
CONCFN- 
TRATION

50
50
45
45
45

40
40
40
35
35

35
30
30
30
25

25
25
25
25

300

950
130
BO
70
55

45
42
45
50
55
"

SFPTFMRFR

B5
B5

100
96
94

90
86
82

110
200

90
80
70

250
530

225
160
110
62
60

58
148
1BO
900
680

470
149
85
75
60
 

 

SEDIMENT 
DISCHARGE

1.3
1.4
1.1
1.0
1.0

.81

.77

.70

.60

.58

.55

.47

.45

.43

.34

.34

.32

.30
. 28

4.5

28
2.5
1.3
1.0
.70

.56

.46

.46

.46

.46

53.14

.25

.21

.30

.29

.22

.24

.21

.17

.42
1.7

.29

.19

.16
1.3

14

3.9
1.9
1.1
.52
.42

.39
. SB

1.3
44
24

28
4.4
2.0
1.5
.97
 

135.23

4432.61

TO SEPTEMBER 1970 
ACCUMULATION TUBE]

PARTICLE SIZE

DISCHARGE
(CFS

11
13

PE

062 .

96
13

RCENT

125

97
IB

FINER THAN THE SIZE ( IN MILLIM

.250 .500 1.00 2.00 4.00 8

ETERS1 IN

.00 16.0

DICATED

32.0 64.0

98 99 99 100
32 86 98 100 __  

METHOD
OF

ANALY
SIS

SV
S



MISSISSIPPI RIVER MAIN STEM 

05469720 MISSISSIPPI RIVER AT BURLINGTON, IOWA

NAGE AREA.   114,000 sq n

TUR 
BID

ITY 
DATE (JTU

OC
0
1

NO
0

DE
0
1

JA
0

FE
0

MA

!
AP

0 
1

MA
0
1

JU
0
1

JU
0
1

AU
0

SE
0

-12

24

-10 

6.5

-06

5.0

-10 

1.7

-07 
3.4

70

-14   
62

-12

100
E
-08

69
y
-12

18

-09 

19
7 .
-13 

16

i, approximately.

CHEMICAL ANALYSES,

DIS- PER- 
SOLVED CENT

(MS/L) ATION

 

8.4 81

12.8 108

 

17.4 131

15.8 112

11.8 87

9.8 74

9.1 91

 

6.6 72

 

5.6 68

   

6.8 86

5.8 73

5.9 71

^1 K- TIT c_

EIO- 
CH EM- 

OXYGEN

COLI- 

FORM

nNIES

(MG/L) 100 ML)

 

3.2

4.8

 

6.8

4.1

3.4

5.4

6.4

 
--

 

1.1

--

3.2

2.4

3.4

PENDED SOLVED RESI 
SOLIDS SOLIDS DUE

DEC.
10.
25.

J N.
4.

M R.
2.

A R.
6.

JUNE
14

DATE

D .

J .

M .

A
6. ..

JUNE

60 428
45 376

26 539

117 241

180 278

426 226

TOTAL
ALPHA

TOTAL (COUNT- 
ALPHA ING 
(PC/L) ERROR)

0 1
1 1

1 2

3 I

2 1

488
421

565

358

458

651

SUS

PENDED 
BETA 

(PC/L)

1
1

1

12

12

 

14000

1900

 

880

5400

1800

4900

4100

 

6800

 

6000

--

2200

8400

7400

1358.0.

METHY- CARBON

BLUE CARBON FORM

(MG/LI (GALS) (UG/L) (UG/L)

319 785 109
.04

.04

326 947 163
.05

322 905 158

.06

.05

.06

.08

320 1298 223
.10

296 1065 236
.08

324 883 133
.06

.10

. 12

SUS- DIS-
PENDED SOLVED

ALCOHOL 
EX-

ABLES 
(UG/L)

676
 

 

784
 

T47

 

 

 

1075
 

729
 

750
 

-

PENDED (COUNT- SOLVED (COUNT- 
ALPHA ING ALPHA ING

) (PC/L

0
0

0

2

1

6

SUS

PENDED
BETA

(COUNT 

ING 
ERROR)

1
1

1

4

2

) ERROR) (PC/L) ERROR)

001
Oil

012

111

111

311

DIS

SOLVE! TOTAL
BIS- BETA BETA

SOLVED (COUNT- TOTAL (COUNT- 
BETA ING BETA ING 

(PC/L) ERROR) (PC/L) ERROR)

42 52
32 42

93 10 3

12 4 24 6

81 20 2



MISSISSIPPI RIVER MAIN STEM

05469720 MISSISSIPPI RIVER AT BURLINGTON, IOWA Continued 

PERIOD OF RECORD. Chemical analyses: October 1969 to September 1970.

:KARKS._
by Fe 
tembe

BATE 

OCT 15 

DEC 13

FEB 13

JUN 11

AUG 13
SEP 11

deral Water Quality Administration (Environme 
r 1969.

PO- ALKA- 
TAS- LINITY

(CFS) (MG/L) (MG/L) (MG/L) (MG/L) 

40000     149 37

112000 6.9 2.4 130 38

32000     138 35 
44000     158 39

DIS 
SOLVED DIS- DIS- 
SOLIDS SOLVED SOLVED 
(RESI- SOLIDS SOLIDS HARD- 
DUE AT (TONS (TONS NESS

OCT. 
15...       196 

NOV. 
13...       210 

DEC. 
12...       205 

JAN. 
14...       206 

FEB. 
12...       208 

MAR. 
12...       154 

APR. 
16...       175 

MAY 
14...       170 

JUNE

JULY

16...       204

AUG.

13...       178

SEPT.

11... --     196

24...

ntal Protection Agency) duri

ORGANIC

(CD (F) (Nl 
(MG/L) (MG/L) (MG/L)

20   .91

12   1.6

10 .2 .79

12   .96 
14   .89

SPE 
CIFIC 

SODIUM CON- 
AD- DUCT- 

SORP- ANCE

SOBIUM RATIO MHOS) (

440 

430 

11 .4 390 

420 

460 

350 

360 

360

410

400

430

ng period October

AMMONIA

IN) (N) 
(MG/L) (MG/L)

.17 .60

.84 .7 

.95 .8

.00 .8

.17 .3

.14 1.0 

.29 .30

TEMPER-

UNITS) (DEG C)

8.6 13.5 

8.6 7.5 

8.8 3.5 

1.0 

8.2 2.0 

7.8 3.0 

8.7 15.0 

8.3 19.0

8.5 27.0
28.0

7.8 26.0

8.0 24.0

18.5

1957 to

TOTAL 
PHOS-

(P) 
(MG/L)

.30

.43 

.34 

.25

.38

.20 

.25

COLOR 
PLATI 
NUM-

UNITS)

25 

15

12 

15 

15 

25 

20 

50

20

10

10

Sep-

DIS- 
SOL- 
VED- 
PHOS-

(P) 
(MG/L)

.12 

.35

.18 

.31

.10

.06

.07 

.24



DBS KOINES RIVER BASIN 

OS4816SO DBS KOINES RIVER NEAR SAYLORVILLE, IOWA

IT ION

NAGE

. Lat 41*40 '50", long 93*40

AREA.   5,841 sq ml.

OD OF RECORD.   Chemical analyses
ter

IEMES
Spec
Wate
Sedl

temperatures: October 1961

.   1969-70:

r temperatures: Maximum, 33
ment concentrations: Maximu

SPECIFIC CONDUCTANCE

2 700 730 790

4   750
5

6 700 750
7 680

9 710   830

12     850

17
18 690   850

25

29 690
30
31

 07", near center of sec. 5, T.79 N. , R.24 W., Polk County, near cen

: December 1967 to September 1970.
to September 1970.
September 1970.

.5*C June 29; freezing point on many days during winter months.
m daily, 5,400 mg/1 May 14; minimum daily, 7 mg/1 Feb. 22

(MICROMHOS/CM AT 25<>C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

930 680   750 630   690
880 680 710 760 640   700

   880 680 720   640 600
850 640 670     600

880 570 680   700 620

890 650   730 680 680 700

880 760 710   80 710 620
880 760 700 530 80   480

780 750 750   650 650

700 600 750
760 740   600 750
640       760

i.

SEP

 
~

_
730

710
690

_
 

680

_
 
 

:
 

 
  
740
 



DES KOINES RIVER BASIN 

05481650 DES HOINES RIVER NEAR SAYLORVILLE, IOWA Continued

EXTREMES, 1969-70.--Continued
Sediment discharge: Maximum daily, 130,000 tons May 14; minimum daily, 5.7 tons Feb. 22.

29, 1969.
Wate

23 

REMARKS.

DAY

1
2

4

6
7 
8
9 

10

11

13
14
15

16
17
18
19
20

21

23
24

26
27
28
28

r temperate

, 1967.

ires: Maximum, 34.0'C July 22, 1964; freezi 
May 14

TEMPERATURE («C) OF WATER, WATER YEAR

OCT

19.5
18.0

16.5
15.5 
13.5

14.5

13.5

10.0
8.5
 

8.5
 

10.5
 

10.0

10.0

9.0
9.0

8.5
6.0
9.0
5.5

NDV DEC JAN FEE

7.0 3.0
8.5 4.0

8.0     0.0

9.0     0.0
0.0

1.0   0.0

1.0   0.0

0.0   0.0
0.0

0.0   0.0

0.0   0.0
0.0

0.0   0.0
0.0

0.0   0.0

0.0

0.0
0.0

     
_ _ _ __
 

MAR

_

3.5

4.5
3.5

2.0

4.0

2.0
0.5
2.0

3.5
4.0
4.5
 

4.5

4.0

5.0
5.5

4.5

_

ng point 
, 1970;

OCTOBER

APR

_
6.0

7.0
15.5

14.0

-

14.5
10.0
10.0

15.5
8.5
4.5
7.0

10.0

12.0

14.5
18.0

21.0
27.0

18.0

on many days duri 
minimum daily, 1 m

1969 TO

MAY

14.5

19.0

 

 

22.0

21.0
15.5
16.5

15.5
 

19.5
21.0
22.0

-

_
 

22.0
26.5
25.5
23.5

SEPTEMBER

JUN

20.0
20.0

21.0

24.5

26.5
26.5 
26.5

25.4

22.0
22.0
29.0

29.0
28.0
24.5
25.5
23.5

21.0

28.0
26.5

25.5
25.5
28.0
33.5

25.2

ng winter 
g/1 Jan. 1

1970

JUL

32.0
32.0

-

23.5
32.0

31.0

29.0

29.0
32.0
32.0

31.0
31.0
 
 

25.5

28.0

26.5
26.5

26.5
32.0
31.0
29.0

periods. 
3, 1965.

AUG

31.0
 

25.5

 

25.5

31.0

31.0
30.0
28.0

28.0
25.5
29.0
26.5
26;5

25.5

_
 

30.0
26.5
28.0
31.0

SEP

32.0
28.0

25.5 
26.5
25.5 
23.5

-

_
15.5
19.0

_
 
 
 
 

"

_
 

 
 



DES MOINES RIVER BASIN 

05481650 DES MOINES RIVER NEAR SAYLORVILLE. IOWA Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER'YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTORFR

SEDIMENT
DISCHARGE
(TONS/DAY)

SEDIMENT 
DISCHARGE 
(TONS/DAY)

SEDIMENT
DISCHARGE
(TONS/DAY)

107 
11? 
1 10

360
350
340
340

300
300
300
200

250
?no
310

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1969 TO SEPTEMBER 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBEi C, CHEMICALLY DISPERSED! N, IN NATIVE WATER; P, 

V, VISUAL ACCUMULATION TUBE! W, IN DISTILLED WATER)
PIPETi S, SIEVE

HATER 
TEMP- 
PERA-

DATE TIME ( C) 

MAY 18 1620 19.5

SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/LI (TONS/OAYI

PART1CLF Size

PERCENT FINER TH4N THE SIZE (IN MILLIMFTeRSI 

.002 .004 .OOn .016 .031 .06? .125 .250 .500 

60 80 93 96 100
36 40 47 60 70 96 100



DES MOINES RIVER BASIN 

05481650 DES MOINES RIVER NEAR SAYLORVILLE, IOWA--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

4Y 

1
2
3
4
5

6
7
"

10

11
12
1 3
14
15

16
17
1 R
19
20

?1
27
?3
?4
75

76 
77
2R
?9
30
31

MFAN

(CFS) 

1620
1660
1760
1ROO
1RRO

19RO
2030
2R10
3560 
34RO

3650
3750
3120
31RO
3110

3030
3020
3070
3070
7970

2930
2950
7970
3070
3210

3150 
3100
3020
2900
2ROO
 

CflNCEN-

(Mr,/L) 

100
90
110
130
156

171
266
412

559

5RO
570
35P
341
179

360
P51
244
350
290

764
764
7RO
26R
515

400

274
?75
4R6
 

SEDIMENT

{TONS/BAY) 

437
403
523
63?
792

914
1460
3130

5P50

5720
5770
3070
2930
1500

2950
2050
1990
2H50
7330

2090
7100
P750
2220
4460

3400

7730
?150
3670
 

MFAN

( C F S > 

2740
2670
7320
7510
2440

7350
2260
2170

7600

2070
1730
4620
H950
97SO

12200
13500
13700
10600
7B60

6350
5510
5140
4600
4170

3970

3310
32RO
3700
3400

CDNCFN-

IMK/L) 

275
240
203
20R
196

190

1RO
170
200

15(10

601
3?n

5150

5400
3200

1000
750
690
5R5
599

570
5^0

5PO
500
4RO

453
340

241
?no
?5n

SEDIMENT

{ TONS/BAY 1 

7030
1730
1770
1410
1290

1710
1100

1110 
10500

3360
14QO
R5700

130000
"4500

3P900
77300
'5500
1 67DO
IP 700

9770
RP10
7PPO
6710
5400

4790
33PO 
P500
?130
1 730
7300

MF&N

IfFS I 

4010
39 PO
35RO
3310
30PO

P740
P660

7750
PORO

P040
P430
P730
7470
7510

711"
1 R90
7Pin
P4RO
? c-30

7460
P310
7 PRO
P160
19RO

1«40

1630
14?0
13?0

rnNfFN-

(Mn/L I

5P2
731

355
315

339

300

734

60R
5 5R
36?
354
457

36?
335
30R
3 64
331

33 1
7 R 3
?4 1

30R
757

316
P?R 

74P
1 9 1
1 «9
  

SEDIMENT

{TONS/BAY)

7 40
3 3n
3 70
7 70

7510
7150
1900
1470 
If 00

33Stl
3660
P1RO
7360
3100

P060
1710
1 R4(i
P440
2760

PP40
1770
1400

1ROO
1370

1060 
1070
737
679
  

150
140
130

117

351 

P92

590

570
530

(METHOD OF 4N4LYSIS: H, HYDROMETER: 0, OPTICAL ANALYZER; S, SIEVE: V, VISUAL ACCUMULATION TUBE I

HATER NUMBER
TEN- OF
PERA- SAM-
TURE PLING DISCHARGE

DATE TIME ( C) POINTS (CFS1

MAR 30 1600 3.0 1560

PARTICLE SIZE

.062 .125 .250 .500 1.00 2.00 ii.OO R.OO

89 97
96 100

51 INDICATED 

16.0 32.0 64.0 

100



4J.Q DBS KOINES RIVER BASIN

05487980 WHITE BREAST CHEEK NEAR DALLAS, IOWA 

LOCATION. Lat 41°14'41", long 93°16'08", in NWjNWj sec.3, T.74 N., H.21 W., Marion County, 15 ft upstream fr

Dallas. 

DRAINAGE AREA. 342 sq ml.

Water temperatures: October 1967 to September 1970. 
Sediment records: October 1967 to September 1970.

EXTREMES.   1969-70:
Specific conductance: Maximum daily, 850 micromhos Jan. 17; minimum daily, 200 micromhos Aug. 9.
Water temperatures: Maximum, 26.5*C July 12, 13, 31, Aug. 2, 3; freezing point on many days during November

to March.
Sediment concentrations: Maximum daily, 5,450 mg/1 Mar. 5, 6; minimum daily, 4 mg/1 Jan. 5. 
Sediment discharge: Maximum daily, 47,600 tons Apr. 12; minimum daily, 0.12 ton Jan. 5.

Period of record:
Specific conductance: Maximum daily, 850 micromhos Jan. 17, 1970; minimum daily, 160 micromhos Jan. 16,

1969.
Water temperatures: Maximum, 28.0*C July 16, 1969; freezing point on many days during winter periods. 
Sediment concentrations: Maximum daily, 15,300 mg/1 Apr. 5, 1969; minimum daily, 4 mg/1 Jan. 5, 1970. 
Sediment discharge: Maximum dally, 103,000 tons Apr. 27, 1969; minimum daily, 0.02 ton Dec. 15, 16, 1968.

REMARKS. Samples for chemical analysis are collected periodically. Flow affected by ice Dec. 8-12, Dec. 15 to 
Mar. 3. Periodic records of specific conductance, water temperatures and pH for this station included in

furnished by State Hygienic Lab., Des Moines, Iowa. Maximum observed: Sediment concentrations, 8,340 mg/1 
Sept. 16.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAR.
04...
SEPT.
03...

MAR.
04...

SEPT.
08...

DIS- SILICA IRON
CHARGE (SIQ2) (FE)

778 9.6 80

6.8 13 130

ORGANIC AMMONIA
CHLO- NITRO- NCTRO- 
RIDE GEN GEN
(CLI (N) (N)

9.0 3.6 2.2

7.0 .75 .04

DATE

MAR.
04..
SEPT.
08..

TOTAL
MAN

GANESE
(UN)

170

340

NITRATE
(N)

2.1

.10

SODIUM
AD

SORP
TION

RATIO

.4

.4

CAL
CIUM
(CA)

48

75

FLUO- 
RIDE N
(F)

.2

.2

SPECI
FIC

COND
UCTANCE
IMICRO-
MHOS)

340

520

MAG- PO
NE- TAS- BICAR-

SIUH SODIUM SlUM BONATE
IMG) (NA) (K) (HC03)

6.8 11 6.2 106

15 13 5.2 266

DIS
SOLVED DIS-
SOLIOS SOLVED

PHOS- (RESI- SOLIDS

(N03) (P04) 180 Cl PER

9.2 .10 296 .40

.1 .20 324 .44

CHEM
ICAL

PH TEMP- OXYGEN
ERATURE DEMAND

(UNITS) (DEG Cl (MG/L)

7.2 3.5 150

7.8 21.5 26

ALKA-
CAR- LINITY

BONATE AS SULFATE
IC03) CAC03 (S04)

0 87 SB

0 218 66

DIS
SOLVED
SOLIDS HARD-

PER (CA.MG) SODIUM

622 148 13

5.95 24B 10



DES KOINES RIVER BASIN 

05487980 WHITE BREAST CREEK.NEAR DALLAS, IOWA Continued

1

3 
4 
5

6

e
9

12

14 
15

16

16 
19 
20

25

27 
26

31 

AV6

1 
2 
3 
4
5

6 
7 
6 
9 

10

11 
12 
13 
14 
15

16 
17 
16 
19 
20

21 
22 
23 
24 
25

26 
27 
26 
29 
30 
31

530 
560 
560

560

555 
550

570

430 
480

560

600 
560 
500

570

600 
620 
620

360 

544

7.0 
5.5 
5.0 
6.5 
9.5

4.5 
3.0 
1.5 
3.0 
4.0

2.0 
2.0 
6.5 
7.0 
6.5

6.5
5.5 
8.0 

10.0 
12.0

9.5
6.0 
5.5

10.0 
10.0

10.5 
6.5 
3.5 
4.0 
6.0 
6.0

ECIFIC

435 
500 
540

570

560 
560

560

560 
560

580

600 
600

570

560 
550

554

6.0 
5.5 
7.0 
5.0 
4.5

5.5
6.5 
7.0 
7.0 
7.0

7.0 
6.0 
5.0 
1.0 
0.0

1.0 
5.5
4.5 
0.0 
0.0

0.0 
0.5 
0.5 
1.0 
3.5

0.5 
0.0 
0.0 
0.0 
0.0

550

-

"

550

650

630

560 
650 
720

730

0.0 
0.5 
1.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0

700 

730

620 
650

630

600 
600

620 
620

670

390

390 
420

625

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0

620

580
580

500 
600
600 
610

610 
610

560

550

570

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0

340

570

560

600 
600

560
580 
580

600 
570

570

540 
550
550 
550

526

0.0 
0.0 
0.0 
2.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
1.0 
1.5 
1.5 
2.0

1.0 
0.0 
0.5 
0.0 
0.0 
1.5

420

510

325

350 
360

480 
325 
325

470

550

570 
530
550 

451

2.0 
0.5 
1.5

2.0

5.5 
7.0 
6.5 
6.5 
5.0

9.0 
6.5 
6.0 
7.0
8.5

9.0 
10.0 
9.0 
6.5 
7.0

7.0 
6.5 
0.0 
1.0 
1.5

3.0 
3.0 
9.0 
9.0 
9.5

.90 
>20

50

350

S50

00 
30

30

50

>20 
50
50 
>50

12

4.5 
3.5 
4.5 
5.0 
5.0

3.0 
5.0 
6.5 
6.5 
4.5

5.5 
6.0 
5.5 
6.5 
4.0

4.0 
5.5 
9.0 
6.5 
9.0

0.0 
1.5 
3.0 
2.0 
1.0

0.5 
1.0 
0.5 
1.0 
0.5 
0.0

535

560 
520

530

530

550

550 
550

540

540 
550
550 

542

21.5 
16.5 
16.5 
16.0 
19.0

20.0 
19.5 
20.0 
21.0 
22.0

23.0 
22.0 
23.0 
23.5 
24.0

24.0 
24.5 
24.0 
21.5 
21.0

20.5 
21.0 
22.0 
23.0

23.5 
24.5 
25.0 
25.5 
25.0

550 
550

460

490

460 

460

360 
350

330 
330

410

420 
420
420 
430

453

26.0 
26.0 
25.5 
22.0
21.0

21.0 
26.0 
26.0 
25. 5 
25.5

26.0 
26.5 
26.5 
26.0 
24.0

24.0 
24.5 
22.0 
20.0 
19.0

16.5 
20.0 
19.0 
22.0 
23.5

24.0 
25.0 
25.5 
25.0 
26.0 
26.5

420

460 
220

200

280

545 

345

350 
350

345 
350

460

475 
460
480 
460

361

26.0 
26.5 
26.5 
24.5 
20.0

19.0 
20.5 
21.0 
21.5 
20.0

21.0 
20.5 
19.5 
20.5 
21.0

21.0 
21.5 
16.5 
16.5 
16.0

16.5 
17.0 
16.5 
16.5 
16.5

16.5 
19.0 
19.5 
19.5 
19.0 
20.0

465

460 
460

460

470

480 
220

210

310 
335
400

400

400

420 
420 
*30
450 

421

20.5 
22.0 
22.0 
22.0 
22.0

22.0 
23.5 
23.5 
22.0 
19.0

16.5 
16.0 
17.0 
15.5 
16.5

15.5
1J.O 
15.5 
15.5 
20.0

21.0 
19.0 
19.0 
16.5 
19.0

14.0 
13.0 
14.5 
13.0 
12.0



DBS MOINES RIVER BASIN 

05487980 WHITE BREAST CREEK NEAR DALLAS, IOWA Continued

1
2-*

4
5

A
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

I
2
3
4
5

,,
7
8
9

10

11
12
13
14
15

16
17
1R
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
OISCHA

21
20
19
18
17

16
16
16
13
12

27
46

245
100
73

63
61
60
64

139

115
68
42
36
30

26
23
21
20
27

807

2261

19
16
14
12
11

10
9
9
9
9

10
10
10
11
11

11
10
9
R
9

9

10
11
13
15

45
700

1100
500
150
100

PARTICLE-
(METHOI

DATE 

MAR 03
APR 12 
APR 12 
MAY 15
AU6 15
SEP 15

S OF

TIME 

0800
1000 
1000 
0800
0800
0800

ANALYSIS

WATER
TEM
PERA
TURE
( C) 

0.0
8.5 
8.5 

14.0
20.0
18.5

OCTOBER 

MEAN
CONCEN- 

Rf,E TRATION

128
52
71
63
43

64
3fi
42
76
55

42
80

910
360
150

R3
84
67

240
460

310
130
96
49
45

45
40
50
51

100
2200

 

JANUARY

14
16
9

25
*

17
.8 32
.4 39
.6 25
.8 70

39
3R
38
41
33

30
33

.4 22

.6 12

.0 12

.6 12
29
14
17
28

17
22*
206
198
247
156

SEDIMENT MEAN 
DISCHARGE OISCHA
<T

SIZE DISTRIBUTION
: Bt BOTTOM

V
WITH

7.3 636
2.8 308
3.6 153
3.1 113
2.0 102

2.R 93
1.6 82
1.8 73
2.7 6fl
l.fi 67

3.1 66
9.9 63

602 57
97 49
30 50

14 51
14 53
11 55
41 51

173 47

96 46
24 43
11 43
4.fi 42
3.6 41

3.2 40
2.5 3R
2.R 37
2.B 35
7.3 36

5210

6392.5 2638

.72 70

.69 53

.34 45

.81 40

.12 ^-'

.46 35

.85 34

.99 33

.65 32
1.9 31

1.1 30
1.0 28
1.0 26
1.2 25
.9R 25

,R9 26
,R9 27
.56 2fi
.2R 30
.29 31

.31 33

.78 35

.42 36

.60 38
1.1 40

2.1 42
431 44
612 47
267
100
42

NOVEMBER

MEAN
CONCEN- 

RGE TPATION

1000
658
268
160
73

5S
43
42
34
35

27
26
26
44
43

35
46
47
55
 SO

55
85
61
42
41

59
66
70
54
37
 

 

FEBRUARY

13«
82
63
71
22

IB
28
34
29
30

39
33
45
23
20

33
15
25
25
14

18
17
18
22
10

30
13
13
 
 
"

1473.03 1001 

OF SUSPENDED SEDIMENT, WATER
DRAWAL TUBE; C, CHEMICALLY DI

, VISUAL ACCUMULATION TUBE] W, IN

SEDIMENT 
DISCHARGE

1720
547
111
49
20

15 '
9.5
8.3
6.2
6.3

4.8
4.4
o.O
5.8
5.fi

4.8
6.6
7.0
7.6
6.3

6.R
9.9
7.1
4.8
4.5

6.4
6.R
7.0
5.1
3.6
 

2611.4

26
12
7.7
7.7
2.2

1.7
2.6
3.0
2.5
2.5

3.2
2.5
3.2
1.6
1.4

2.3
1.1
1.9
2.0
1.2

1.6
1.6
1.7
2.3
1.1

3.4
1.5
1.6
 
 

MEAN 
OISCHARGF

) (CFS) 

34
33
33
32
30

30
30
35
40
36

35
34
33
31
33

30
?8
24
25
26

26
25
27
29
30

30
30
29
27
25
22

932

50
900

1500
870
318

204
156
142
125
99

R4
75
65
55
44

49
51
54
61
91

30
64
51
2R
30

92
55
35
30
22
06

103.1 o^uo 

YEAR OCTOBER 1969 TO
SPERSEDj N
DISTILLED

, IN NATIVE
WATER

DECEMBER 

MEAN
CONCEN 
TRATION
(MG/L) 

34
40
17
20
25

29
30
35
40
35

30
30
35
40
44

50
5P
44
51
50

45
3H
30
61
81

27
10
2ft
27
24
10

"

MARCH

45
?05 0
2000
3200
5450

5450
noo
450
?57
230

^15
97

314
R95
2«3

 101
240
213
299
246

589
557
570
554
609

222
217
222
21R
245
205

SEPTEMBER
WATEPi P,

SEDIMENT 
DISCHARE
(TONS/DAY) 

3.1
3.6
1.5
1.7
2.0

2.3
2.4
3.3
4.3
3.4

2.R
2 . R
3.1

3.3
3.9

4.1
4.4
2.9
3.4
3.5

3.2
2.6
2.2
4.8
6.6

2.?
.P

2.0
2.0
1.6
.5

90.4

6.1
49SO
S100
7520
4680

3000
S4R
173
R7
61

49
'0

55
133
34

40
33
31
49
60

207
247
232
191
214

115
91
Rl
77
R 1
59

31254.1 

1970
PIPETl S,

i

9
0

SIEVE!

PARTICLE SIZE

C
DISCHARGE T

ONCEN
RATIO

(CFS> (MG/L) 

1420 2250
3000 
3000 
1510
134

1630

4610 
4610 
941

2520
3350

SUSPENDED
- SEDIMENT
N DISCHARGE

(TONS/DAY) 

8630
37300 
37300 
3840
912

14700

PERCENT FINER

.002 .004 .008

63 69 76 
78 83 85
81 86 93
58 68 76

THAN THE S

.016 .031

86 90 
88 89
94 96
87 97

IZE (IN MIL

.062 .125

99 100
99 100

100
99 100

-IMETERS)

250 .500

:: ::  

INDICATED

1.00 2.00

:: ~
  

METHOD
OF

ANALY
SIS

SPN 
SPWC
SPWC
SPWC



DES KOINES RIVER BASIN 

05487980 WHITE BREAST CREEK NEAR DALLAS, IOWA--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

APRIL MAY JUNE

1
2
3
4
5

6
7
6
9
10

11

13

15

16
17
16

21

23
24
25

26
27
26
29
30
31

TOTAL

1
2
3
^
5

6
7
8
9

10

11
12
13
14
15

16
17 
16
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

TOTAL

MEAN
  DISCHARGE

107
146
317
579
402

263
177
135
107
90

125

2140

564

530
329
905

378

181
153
138

129
122
111
98

213
 

15678

3.1
2.9
3.7
3.9
3,1

2.8
2.9
2.8
2.5
2.7

2.6
2.5
2.6
2.4
4.2

3.6
2.9

218
24

11
6.7
5.0
4.2
3.8

3.3
3.0
2.7
3.0
2.8
2.6

LOAD FOR Y

MEAN 
CONCEN- SEDIMENT MEAN
TRATION DISCHARGE DISCHARGE

92 27
470 188
560 1350
300 2030
400 1520

930 1370
260 602
399 145
342 99
331 80

630 213

4160 24200

1650 2620

1050 1500
761 694

1600 3910

1920 1960

1500 733
176 73
192 72

279 97
1940 639
229 69
221 58
700 403
 

117932

JULY

277
293
153
104
61

66
63
51
48
90

76

537

1560

563
200
137 
100
77 

59
47 
40
38
35

29
25
22
19
20
23

5876

31 .26 2.2
39
61
56
36

38
42
45
72
62

54
147
151 1.
82
95 1.

85
39

3800 2240
1550 100

1080 32
950 17
1010 14
998 11

1 1.8
1 2.1
1 70
0 111

9 13
3 65
4 5040
9 5710
5 250

8 87
9 56

56
3 52

43

3 32
1 22

62
48
28

20
20
26
19

486 5.0 15

299 2.7
76 .(

198 1.4
249 2.
145 1.1

12
2 11

<S.7
) 7.7

6.8
158 1.2 6.1

EAR I TONS 1

MEAN 
CONCEN
TRATION

1050
920
660
680
330

123
53
59
43
50

76
148 

1150 
700

1070

1400
2170
2500 
242
231

225
56
62
17
84

180
83
66
74

123
112

-

MJGUST

309
290
260
1000
2550

1500
250
800
979
961

1080
1100
941
43
67

44
152
500 
150
109

106
142
284
53
b4

53
51
44
59
60
76

SEDIMENT-
DISCHARGE

785
728
364
191
72

2
.0
.1
.6

1

16

1670 
1640
4510

2130
1170
925
65
46 

36
7.1 
6.7
1.7
7.9

14
5.6
3.9
3.8
6.6
7.0

14700.0

1.6
1.4
1.6

189
764

53
44

10900
15100
649

254
166
142

6.0
7.8

3.8
9.0

84 
19
8.2

5.7
7.7

20
2.7
?.2

1.7
1.5
1.2
1.2
1.1
1.3

MEAN
DISCHARGE

23
49
45
39
26

20
16
13
11
10

9.5
11 
26 
28
33

20
22
17 
13
11

8.4
7.5 
6.1
5.8
5.6

5.2
4.3
3.9
3.5
3.3
 

498.1

5.6
5.3
5.2
5.3
5.3

11
13
7.7
5.1
5.9

5.7
4.1
3.7
8.7

1260

272
955

181
85

53
219
220
430
426

551
17?
115
81
55
 

MEAN 
CONCEN- SEDIMENT
TRATION DISCHARGE

111 6.9
480 64
500 61
400 42
225 17

145 7.8
102 4.4
136 4.8
147 4.4
122 3.3

1R8 4.8
183 5.4 
149 10 
200 15
64 7.5

77 4.2
80 4.8

141 6.5 
173 6.1
140 4.2

125 2.8 
114 2.3
108 1.8
103 1.6
95 1.4

50 .70
54 .63
51 .54
62 .59
63 .56
  

297.02

SEPTEMBER

114 1.7
62 .89
55 .77
49 .70
66 .94

71 2.1
80 2.8

100 2.1
95 1.3
82 1.3

45 .69
81 .90
39 .39

450 11
5100 17400

400 1 60
900 4 00
300 3 0
150 2
110 5

000 3
250 9
650 6
700 3
680 2

ft50 7
315 6
182 7
178 9
172 6
 

56884.8 
241123.78

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(METHOD OF ANALYSIS: H, HYDROMETER! 0, OPTICAL ANALYZERi S, SIEVEi V, VISUAL ACCUMULATION TUBE)

WATER NUMBER
TEM- OF
PERA- SAM-
TURE PLING DISCHARGE

TIME ( C) POINTS (CFS)

PARTICLE SIZE

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED 

.062 .125 .250 .500 1.00 2.00 4.00 6.00 16.0 32.0 64.0

100
23 26 45 84 96 98 99 100



414 DES KOINES RIVER BASIN

05490600 DES KOINES RIVER AT ST. FRANCISVILLE, HO.

LOCATION. Lat 40'27'45", long 91*34'00", Clark County, at bridge on County Highway B at St. Francisville, and 
8 miles upstream from Sugar Creek.

CHEMICAL ANALYSES! WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- 
DIS- SOLVED MAG- PO- 
SOLVED MAN- CAL- NE- TAS- BICAR- CAR- 

DIS- SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE 
CHARGE (SI02I (FEI (MNI (CAI (MGI (NAI (Kl (HC03I (C03I

OCT.
29... 2480

NOV.

DEC.
18... 151C

JAN.
14... 2150

FE8.
02... 4900

MAR.

APR.
20... 19500

MAY
25... 19200

JUNE 
22... 5900

JULY
27... 1440

AUG.
24... 2680

SEPT.
21... 4920

DIS
SOLVED

(TONS

OCT.
29... .50

NOV.
20... .54

DEC.
13... .50

JAN.
14... .76

FEB.
02... .49

MAR.
11... .36

APR.
20... .38

MAY
25... .40

JUNE
22... .56

JULY
27... .41

AUG.
24... .26

SEPT.
21... .29

5.2 0 0 66 26 18 5.0 226

.1 40 20 49 32 24 3.7 188

6.2 20 60 98 38 36 4.8 337

8.2 1130 280 61 20 17 8.3 168

9.2 39 40 53 16 9.4 4.0 164

13 0 20 67 17 6.8 3.4 194

1.6 80 20 36 27 24 3.5 124

7.8 110 0 36 8.8 7.7 4.8 106

7.3 80 20 37 11 8.5 5.6 112

DIS- SODIUM NON- SPECI-
SOLVED AD- CAR- ALKA- FIC

(TONS TION PERCENT NESS HARD- AS UCTANCE PH

2430 .5 12 272 86 185 545 8.2

1830 .5 13 298 98 200 666 7.7

1500 .7 17 254 100 154 606 7.8

3260 .8 16 401 125 276 900 7.9

4750 .5 13 234 96 138 538 8.1

8300 .3 10 187 63 124 416 7.3

14800 .3 9 198 64 134 454 7.8

15200 .2 6 237 78 159 472 7.8

6530 .3 8 329 117 212 634 7.7

1160 .7 20 201 100 101 495 7.2

1390 .3 11 126 39 87 299 7.7

2870 .3 11 138 46 92 333 7.6

0

0

0

0

0

0

0

0

0

0

0



DES HOINES RIVER BASIN

05490600 DES MOINES RIVER AT ST. FRANCISVILLE, MO. Continued 

PERIOD OF RECORD. Chemical analyses: August to September 1967 (miscellaneous), October 1967 to September 1970.

OCT. 
29...

NOV.
20...

DEC.
13...

JAN.
14...

FEB. 
02...

MAR. 
11...

APR.
20...

MAY 
25...

JUNE 
22...

JULY
27...

AUG.
24...

SEPT.
21...

OCT.
29..

NOV.
20.,

DEC.
18.,

JAN.
14..

FEB.
02..

MAR.
11..

APR.
20.,

MAY
25.,

JUNE
22..

JULY
27.,

AUG.
24.,

SFPT,

OIS-
SOL-

AMMONIA ORGANIC VED-

IS04I (CD (Ft (N03) (N) IN) (PI

104 20 .3 4.8 .00 .48 .02

120 23 .2 .7 .00 .60 .00

147 38 .3 16 .78 .41 .22

56 13 .0 18 .00 1.8 .07

64 9.5 .4 12 .00 1.2 .12

89 18 .2 38 .00 .98 .04

112 27 .6 .3 .00 1.7 .01

47 7.3 .1 6.0 .00 1.2 .02

57 8.1 .4 6.C .00 1.5 .05 

COL I  

NUM- BIO- TEMP- OXYGEN SOLVED SATUR- ONIES

15 10 6.0 9.6 12.5 101 160

20 4.8 1.0 20 13.6 96 480

2 4.0 .0 34 16.6 114 220

7 2.8 .0 20 10.1 69 310

23 22 .0 33 10.4 71 3700

45 96 3.0 28 12.0 89 1300

25 200 10.5 40 9.4 84 9400

22 260 22.5 41 6.9 79

LO 37 25.5 23 10.8 132

7 38 31.5 50 11.6 157

60 440 25.0 18 6.7 81

METHY- DIS-
LENE SOLVED

TOTAL BLUE SOLIDS

(PI STANCE 180 C)

.20 .06 399

.24 .03 369

.35 .09 562

.11 .07 265

.74 .06 281

.51 .08 410

.20 .02 298

.14 .08 192

.34 .04 216

(COL. ONIES

1 100 MLI ICO ML)

<10 20

73 37

60 60

46

12000

450 240D

27000

5800 21000

1400 860

60 BO

4000 4100



416 FOX RIVER BASIN

05495000 FOX RIVER AT WAYLAND, MO.

LOCATION. LMi. Lat 40°23

;ek.

OCT.
29...

NOV.
20...

OEC.
18...

JAN.
14...

FEB.
02...

MAR. 
11...

APR. 
20...

MA/
25...

JUNE
22...

JULY
27...

AUG.
21,...

SEPT.
21...

A DAILY

DATE 

OCT.
29..

NOV.

OEC.
18..

JAN.
L*..

FES.
02..
MAR.
11..

APR.
20..

MAY
25..
JUNE
22..

JULY 
27..

AUG.
24..

SEPT.
21..

l'33", long 91°35'50", NWj sec. 31, T.65 N. , R.6 W., Clark County, at gaging station on left ban

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS-
JIS- SOLVED MAG- PO-

SOLVEO MAN- CAL- NE- TAS- BICAR- CAR-

CHARbt 1SIQ2I (FEI 1MNI (CAI (MGI (NA) (Kl (HC03I (C03I

1* 2.4 30 180 72 17 [6 5.7 2C4 0

16 6.4 30 170 77 [9 21 4.7 216 0

A19 4.3 70 240 86 21 26 4.2 280 0

22 5.6 140 840 112 28 32 4.6 340 0

540 8.3 86 205 41 11 12 7.4 102 0

3280 7.6 148 145 24 6.2 6.2 4.5 68 0

180 9.9 0 40 61 13 12 4.9 [64 0

U0 7.8 130 40 51 12 13 4.8 154 0

10 5.5 70 340 75 18 19 4.5 244 0

2820 7.4 120 0 18 4.L 3.5 4.5 56 0

320 1' 30 30 46 12 9.0 4.9 154 0

MEAN DISCHARGE.

015- DIS- SODIUM NDN- SPECI-
SQLVEO SOLVED AD- CAR- ALKA- FIC
SOLIDS SOLIDS SDRP- HARD- 8UNATE LINITY CONO- 
(TONS (TONS TION PERCENT NESS HARD- AS UCTANCE PH

.49 13.6 .4 12 250 82 167 534 7.5

.58 22.1 .7 16 3CU 71 230 659 7.6

.71 30.9 .7 15 395 116 279 847 8.C

.31 332 .4 14 147 64 83 356 7.8

.47 63.0 .5 13 240 96 144 533 7.8

.20 1310 .3 13 86 30 56 226 7.7

.38 136 .4 11 206 71 135 441 7 . S

.34 74.2 .4 13 177 50 127 405 7.7

.47 9.42 .5 13 261 61 200 550 7.8

.13 754 .2 1C 62 14 48 141 7.2

.34 217 .3 10 165 38 127 352 7.8



FOX RIVER BASIN 

05495000 FOX RIVER AT WAYLAND, MO. Continued

DRAINAGE AREA. 400 sq mi, approxi 

PERIOD OF RECORD. Chemical analys

ately.

s: August to September 1967 (mis ous), October 1967 to September 1970.

OCT.
29..

NOV.
20..

DEC.
18..

JAN.
14..

FEB.
02..

MAR.
LI..

APR.
20..

MAY
25..

JUNE
22..

JULY
27..

AUG.
24..

SEPT.
21..

OIS- METHY- 
SCL- LENE

AMMONIA ORGANIC VED- TOTAL BLUE

IS04) (CD IF) IN03) (N) IN) IP) (P) STANCE

108 9.8 .2 .4 .00 .13 .02 .08 .07

L25 7.7 .2 .0 .00 .22 .00 .00 .05

126 10 .1 .0 .00 .16 .14 .46 .05

168 14 .2 2.2 .15 .22 .04 .22 .06

72 6.T .2 8.4 .60 .81 .10 .25 .04

119 8.8 .0 4.6 .00 .68 .04 .09 .07

34 5.4 .3 12 .C6 l.T .38 1.9 .C6

83 6.7 .2 1.8 .01 .60 .22 .74 .C4

63 6.7 .2 6.C .00 1.5 .OT .40 .07

95 8.4 .2 2.0 .03 .42 .25 .29 .01

17 3.3 .1 4.6 .06 1.5 .04 .55 .04

56 4.6 .3 4.8 .01 .84 .04 .24 .05

DIS 
SOLVED
SOLIDS

180 C)

360

384

430

521

228

343

L47

280

250

34S

99

251

COLI- FECAL STREP-

(PLATI- TUR- ICAL OIS- CENT (COL- FORM ( COL-

0 T.

N

0

J

F

M

A

M

Jl

Jl
;

A I
i

SE

9... M 13 6.5 6.8 11.4 93 400 <l<i
V .
0... 15 1.6 1.5 20 13.6 97 73 17
C  
8... 2 4.8 .5 18 13.2 92 93
N.
4... 4 2.8 .5 17 9.8 68 330
B.

70

83

340

340

2... 40 20 .0 31 12.2 84 2300 -- 1LOOO
A.
1... 9 6.0 5.5 4.4 13.2 1C5
R.
0... 190 230 10.0 62 8.3 73 26000   5C
Y
5... 32 240 23.0 37 5.9 68   52CO 14
NE
2... 28 280 23.0 30 7.7 89   11000 24
LY
7... 5 42 29.5 28 7.7 100   40
G.
4... 160 320 21.5 33 5.2 58   6000 7
PT.

_-

000

000

oco

2CO

5CO

21... 40 200 23.5 22 6.4 74   620 1200



UPPER MISSISSIPPI RIVER BASIN

LOCATION.  Lat 40°07'51", long 91°30'49", Lewis
Canton water treatment plant in Canton.

PERIOD OF RECORD.   Chemical analyses: May 1969

EXTREMES.   1969-70:
Specific conductance: Maximum, 555 micromho 
Water temperatures: Maximum, 29.0°C July 3;

CHEMICAL ANALYSES,
DIS-

DIS- SOLVED
SOLVED MAN-

SILICA IRON GANESE 
(SI021 (FE) (MNI

CCT.

NOV. 
20... .7 40 40

DEC. 
13... .5 100 30

JAN.
15... 5.3 0 0

FEB.
03... 7.8 22 0

MAR.
12... 6.5 103 35

APK.
21... 5.2 24 20

HAY
2b... 9.6 30 30

JUNE
23... 6.2 70 10

JULY
28... 1.1 80 20

AUG.
24... 2.4 90 0

SEPT.
22... 5.8 80 0

01S- SODIUM
SOLVtO AD-
SOLIDS SQPP-
(TONb TION PERCENT 
PtR RATIO SODIUM

DATE AC-FT) 
OCT. 
28... .34 .3 10

NOV.
20... .36 .4 11

DEC.
IB.. . .33 .4 13

JAN.
15... .4f .4 11

FEB.
03... .46 .4 12
MAR. 
12.. . .31 .3 9

21... .33 .3 10
MAY
26... .34 .2 7

JUNE
23... .35 .3 8

JULY
28.. . .30 .3 11
AUG.
24... .27 .3 10

SEPT.
22... .25 .3 10

OCTOBER KCVEMBER
AY FAX MIN fEAN MAX MIN

1 452 428 439 453 47
2 55 431 441 461 50
3 41 426 431 467 47
4 37 26 431 471 49
i ^0 25 434 476 62
6 44 20 434 480 55
7 49 20 432 470 55
8 i4 19 423 473 52
9 42fl 14 420 474 37

10 420 92 412 473 56

11 407 383 398 470 38
U 383 318 359 455 44
3 365 303 331 459 35
4 315 297 307 462 49
i 333 314 325 467 46 
6 351 327 336 458 41
7 377 341 359 458 44
8 410 375 393 452 41
9 423 410 416 459 44
0 432 423 423 461 38

i 443 435 438 449 31 
3 450 425 443 453 32
4 450 438 445 452 31
5 450 444 443 449 22 
6 453 440 444 440 13

8 450 426 43S 423 12
S 452 438 443 423 13
0 449 436 44Z 428 13
X 452 441 445      

C t t 1

0.

s Feb. 3; minimum, 
minimum, freezing

WATER YEAR OCTOBER

MAG-
CAL- NE-

184 micr

1969 TO

CIUK SIUM SODIUM

50 21

43 21

61 21

72 19

43 14

46 15

52 17

52 18

44 20

40 15

33 12

NON-
CAR-

HARO- BONATE
NESS HARQ-

217 51

212 28

194 33

239 76

258 97

177 47

200 56

204 58

192 44

162 34

132 24

M AN MAX
5C 426
56 42E
7 420
C 398
7 395
4 392
1 396
1 404
4 402
5 395

7 4D2
9 405
0 413
5 416
4 420
q 425
9 427
6 425
0 429
2 443 

C 434
2 434 
4 438
0 446
7 428 
E «J3 
1 464
7 456
6 471
8 476

   433

12

14

14

16

8.2

9.4

7.3

8.4

11

8.8

7.2

ALKA
LINITY

AS

166

184

161

163

161

130

144

146

148

128

108

DECEMEER
MIN
416
CE
89
80
61
77
381
383
3EI
3BO

388
3S3
398
4C3
405 
415
415
422
421
427 

43C
417 
430
438
427 
43 E 
450
440
456
465
46S

MO.

omhos Sept 
many days

SEPTEMBER

PC-
US- BI
SIUM BO 
(Kl (H

2.1

2.5

4.1

6.0

3.3

3.2

2.8

2.8

3.3

4.2

SPECI
FIC

COND
UCTANCE

447

461

421

501

555

389

424

416

402

352

324

tiEAN
420
415
405
386
386
3B2
388
393
390
287

393
397
405
410
411 
417
42C
423
425
434 

432
425 
434
441
427 
445 
457
448
467
470
476

. 23. 
during

1970

CAR-

December to February

CAR-

224

196

199

196

152

158

176

178

180

156

132

PH

(UNITS! 

8.2

8.2

8.2

8.C

8.3

8.2

8.0

7.8

7.8

7.9

7.7

MA
47
47
47
47
46
50
49
50
50
5C

49
51
51
51
51 
49
49
49
49
50 

50
50 
50
51
51 
51 
51
51
51
50
46

MG/LI (MG/LI

0 38

0 75

0 92

0 39

0 47

0 47

0 46

0 47

0 37

C 34

COLOR
I PLATI

NUM- 
COBALT

35

15

1

3

1

26

17

35

1C

45

80

970 

JANUARY
HN f »N
454 43
445 51
4tt 7C
454 76
477 82
481 90
483 89
4« 57
486 86
489 94

483 90
483 11
489 00
489 01
472 51 
472 82
475 £7
474 82
469 82
475 EE 

483 95
489 SE 
480 94
492 03
499 C< 
504 12 
496 CE
477 95
484 99
472 SC
460 70



UPPER MISSISSIPPI RIVER BASIN 

05495150 MISSISSIPPI RIVER AT CANTON, MO. Continued

EXTREMES. 1969-70 .  Continued 
pH: Maximum, 9.0 Dec. 19-21, 23; minimum, 7.2 Ja

* Period of record: 
Specific conductance: Maximum, 555 micromhos Feb 
Water temperatures: Maximum, 29.0°C July 3, 1970 
pH: Maximum, 9.0 Dec. 19-21, 23, 1969; minimum,

OCT. 
±3 .

21.

UEC. 
18. 

JAN. 
15 . 

FEB . 
C3 .

12.

MAY 
Z6 . 

JUNE 
23. 

JULY 
28. 

fl'Jb. 
24. 

SEPT 
22.

n. 15-25.

. 3, 1970; minimum, 184 micrc 

7.2 Jan. 15-25, 1970.

CHLU- FLUC1- MTPC- MTRO- 
KluE RICE NITkATE CEN GEN 
(CL I IF) (KL3I (Nl (N)

*.i .3 

13 .2 

14 . I 

<;4 .C

2g .2

2.6 .0 

1 1 .4

1 1 .0 

12 .2

8.3 .3

TUP-

1 TY ER 
JATE (HG/LI (u

ICT. 
28. .. 13

etc .
In. . . 5.6

15. .. 2.1 
FcB. 

3. . . J.2 
MAn. 
12... It 

APH . 
21.. . 190 

1" AY 
26... 25' 

J JNfc

JULY
23. .. 36 

AUG.

SEPT. 
22... 216

SPECIFIC CONDUCTANCE (M 

FEBRUARY 
DAY MSX MIN CE4N 

1 454 480 486

3 555

5 5 J4 
6 212
7 524

9 532 
10 532

1 519 
2 522 
3 522 
4 537 
5 508

7 513 
8 512 
9 -310 
0 514

1 502 
2 494

5 486 
6 -.61

5    

1    

47".

496 
510 
517
520 
504

510 
5C4 
5C7 
502 
5C1

5C1

500 
5C1

464
476

412 
463

451

512
4S8

504

52f 
526 
518

513 
514
504 
504

507 
505

508 

486

479 
47 2

460

ATURE 
EG C I

l.f 

2."

11. r

22.:

24.0 

2t. 5 

25.5 

21. r 

ICROM

462 
451 
447 
457 
468 
473 
46B 
455 
444 
426

4 14 
416
41C 
410 
426 
431 
438 
450 
456 
462

455 
464 
465 
477 
473 
477 
473 
483 
492

491

1.4

3.8 

2.0 

4.3 

2.3 

13 

12 

15 

16 

1.6 

5.6

1CAL

( PG/LI

P.C 

16 

23 

12 

14 

30 

39 

35

28 

12 

32 

HOS/CM 4T 

PSRCH 
M IN 
447

429 

434

73 

"8 

16

437

440 
417

462 
447

449

467 
471
468

.00 .48

.or .20

.OC .29 

.01 .57

.60 1.8

.Cl .64

.12 1.1 

.06 1.0

.00 .99

U1S-

9.6 

11.0 

13.6 

10.2 

S.4

7.8

5.3

4.7 

5.4 

5.4 

25°C), WATER

MEAN 
454 
446 
438 
446 
462 
453 
461 
44D 
425 
407

'98 

415

425 
437

456

451 
45 = 
471 
461 
466

411 
461 
479 
4 E4

OIS- 
SOL-

PHDRUS PHOR 
(PI (PI

.06

.01 

.03

.03 

.09

.08

.08 

.07 

.01

100 MLI 

83 23000 

»6 150T 

96 600 

74 

64 

7" 1800 

71 5600 

60 

62 

53

60 

YEAR OCTOBER 19 

JPRIL 
MAX MIN 
488 459 
492 442 
491 ' 77 
494 471 
507 456 
503 459 
462 45C 
483 416 
498 483 
5C4 479

501 480 
5C7 46C 
533 413 
«60 431 
467 425 
'62 426 
483 461 
489 452 
464 446 
459 384

3E9 36? 
405 37C 
431 409 
429 426 
435 424 
<32 423

447 424 
440 422 
440 426

mhos Sept. 23, 1970.

.

METHY- 

LENE

US SUB 
STANCE

20 .04

20 .04 

12 .08 

04 .09 

39 .06

51 .05

28 .03 

21 .06 

39 .05

OIS- 
SCLVEO 
SCLICS

DUE AT 
1BO Cl

252

245 

296 

336 

226

251

221 

2C1 

186

100 MLI 100 CLI 

< 5 420 

180 230 

<10 563

4300 

26CC IC^TO 

13000 9000 

16000 23CC 

3400 60 

58000 3600 

14000 860C 

69 TO SEPTEMBER 1970

MEflN K4> 
477 426 
467 42S 
485 44S 
484 456 
477 45? 
472 449 
478 444 
474 45: 
491 473 
487 4C6

488 401 
493 4C4 
5C4 408 
455 407 
441 336 
443 350 
471 455 
474 426 
459 425 
411 383

379 374 
388 384 

20 429 
27 43f 
30 446 
28 427 
40 432 
36 450 
29 456 
31 456 
   443

er pe

CIN 
4CE 
410 
4C6 
435 
440 
434 
432 
42S 
396 
384

381 
389 
390 
323 
312 
303 
343 
41C 
384

357 
371 
385 
429 
414 
410 
42C 
434 
446 
438 
408

in
42C 
431

434
437
434
391

3E3 
32< 
31? 
3 C E

364

365

452 

425 

4C<L



:iFIC CONBUCTAM! 

JUNE

UPPER MISSISSIPPI HIVER BASIN 

MISSISSIPPI RIVER AT CANTON, MO. Continued

'HOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 

JULY

416
429

417
413
414
402
432

357
381
344
345
332

lit
324
2t4
21C
235

267
303
392
36?
408

399
378

381
37B
36C
371
342

332
327
297
291
306

3C8
264
184
186
195

225
186
227
335
380

40£
407

39S
395
2E 
381
37C

34;
344
326
321
318

327
288
224
19E
210

241
26C
311
351
39C

[UNITS), HATER YEAR OCTOBER 1969 TD SEPTEMBER 1970 

N1VFMBER CECEMBER

8.1 
f. 1 
5>.3

8.6 
8.6 
3.6

a. a s.6 a. 7
8.7 8.7 8.7
9.5 8.7 8.8
E. E £.7 a.e
8.9 E.7 8.E

8. E £.7 8.8
6.8 8.7 8.7
8.6 8.7 6.8
P. E E. 7 8.8
a.e e .7 a.e

t.E E.7 a. 8
8.8 8.7 a.e
a. 8 a. 8 8.3

t. E £.8 a.e
e . c 6.8 8.8

8.9 E. e a. a
8.8 a. a a.s
3.9 8.3 8.9
9.0 E.9 8.9
° .0 8.B 8.9

9.C 8.9 9.0
8.9 3.8 8.9

9.0 8.8 8.9
8.9 E.B 8.9
a. R e.7 8.8

6.8 8.6 8.7
8.6 8. 6 P. 7
f.E {.6 8.7
E.7 £.6 6.7
8.7 8.6 8.7
S. 7 £.6 8.7

8.7 8.6 B.t 
E.7 a. 6 8.6
8.7 £.5 8.6
8.6 8.5 8.6
8.6 E.< £.5

3.4 8.3 8 .4
8.3 8.2 £.3
8.2 £.1 8.1

8.1 7.9 8.C
7.9 1.8 1.£

7.9 7.7 7.6
7.7 7.6 7.7
7.6 7.5 7.6
1.6 7.4 7.5
7.4 1.2 1.3

7.4 7.2 7.3
7.3 7.2 7.3
7.3 7.2 7.2
7.2 7.2 7.C
7.2 1.2 7.2

7.2 7.2 7.2
7.3 T.i 7.2
7.3 7.2 7.2
7.3 7.2 7.3
7.3 7.2 7.3

7.3 7.3 7.3
7.4 7.3 7.4
7.4 7.4 7.4
7.5 1.4 1.4
7.5 7.4 7.5
7.5 7.4 7.5



UPPER MISSISSIPPI RIVER BASIN 

05495150 MISSISSIPPI RIVER AT CANTON, MO.--Continued

PH (UNITS) 

FEBRUARY PARCH />FRIt_

MAX CIN MEAN MAX M IN MEAN Mix MIN

7.6 .5 7.5 6.
7.6 .5 7.6 7.
7. 7 .5 7 .6 7.
7.6 .5 7.6 7.

3 7.8 7.9 8.6 8.4
3 7.9 7.9 8.7 6.5

7.8 7.9 8.7 8.6
9 7. 6 7. ? S.7 8.5

7.6 .6 7.6 7.9 7.8 7.= 8.6 S. 7

7.6 7.6 7.6 7.
7.6 7.6 7.6 7.
7.7 7.6 7.7 7.
7.7 7.6 7.7 7.
7.7 7.7 7.7 7.

3 7. 7 7.6 8.8 8.7
3 7.7 7.9 e. E E. 6

7.7 7." 8.6 8.6
7 7. 7 7.7 3.6 8.6

7.7 7 .-I 8. a E.7

7.8 7.7 7.7 7.7 7. 7 7.7 8.9 8.8
7.7 7.7 7.7 7 .
7.7 7.7 7.6 7.
7.7 7.t 7.6 7.

8 7.7 7.7 8.9 8. 8
S 7.7 7.S 3.9 8.6
3 7.8 7. £ 3.7 6. 5

0

CAY

MEAN f

8
8
8
8
6

8
8.
8
8
8

8
8
8
8

7.7 7.6 7.7 7.9 7.8 7.8 8.5 8.3 8

7.7 7.6 7.6 8.
7.7 7.6 7.7 8.
7.7 7. 6 7.7 6.
7.7 7.6 7.7 8.
7. 6 7. 7 7.7 8.

7.8 7.7 7.7 8.
7. 8 7. 7 7 .7 8.
7.8 7. 7 7.7 6.
7.6 7.7 7 .9 8.
7.? 7.6 7.8 8.

7.9 7.8 7.8 8.
7.9 7. 6 7 .1 8.
8.0 7.9 7.9 8.
      -   a.
     . _   8 .

8.

) 7.= 7.c 8.5 8.3
8.0 fl.O 8.4 8.3
8.0 B.n 9.4 8.3
R.o e.c e.3 e.l
8.1 8.1 8.1 7.S

6.1 t. 1 8.0 7.?
8.1 8.2 8.C 7.9
8.2 1.2 8 .2 8.0
P.C 8.2 8. 1 t.C
8.2 8.3 8.3 8.1

8.3 8.4 e.« £.3
9.3 a. 4 *.5 8.4
a. 3 c. c % if, 8.4

8.5 S.t t.6 P. 5
3.4 8.5 8.6 8.4
f.t l.t

fl.O 7.5 7.7 8.7 7.3 8.C 8.9 7.9

JUNE JULY AtCLST

MAX MIN MEAN MAX MIN MFM PAX f IN

7.S 7.6 7.9 6.4
7.9 7.6 7. c 8. 3
7.9 7.8 7.9 8.3
7.9 7. 6 7.9 8.2
S.O 7.8 7.9 8. 3

7. E 7.7 7.9 8.3
7.8 7.7 7.8 8.3
7.6 7.7 7.3 8.3
7. 9 7. 6 7.9 8.3
S.O 7.9 8.0 8. 3

8. C 7.? 8.0 8.4
7.9 7.8 7.9 8.4
7.9 7.8 7.9 6.4
7.9 7.6 7.9 S.4
7.9 7.6 7. a 8. 4

7.8 7.7 7.8 8.4
7.8 7.7 7.8 6.4
7.8 7.7 7.9 8.3
7.8 7.7 7.8 6.4
7.6 7.7 7.8 8.4

7.9 7.7 7.9 6.4
8.0 7.8 7.9 8 .4
o.l 7.9 S .0 6.4
8.0 6.0 6.0 E.3
S.O 7.9 8.0 8.3

8.1 8.0 8.0 6.3
8.0 7.? 7.9 8.3
8.1 7. c 6.3 8.2
8.3 6.1 8.2
8.4 P. 2 6.3   

3.1 8.2      
8.1 6.2 ---
8.0 8. I      -
3.0 8.1      
8.C F.2 ---   

8.1 8.2      
6.1 E.2 ---   
9.C H.2 ---   
B.I R.2      
5.1 6.2

3.2 8. 1      
e. 2 E.3      
8.1 R.2      -
'.2 8.3      
8.3 f.3 ---   

a. 2 *.i
S.2 E.3      
8.1 8.7      
8.2 8.3   
P. 3 e .2 ---   

0.2 0.3      
e.l f.->     
fl . 2 8 . ^> ---   
«.l R.2    ---
8.1 f.i      

8.1 R.2
8.1 9.2      
S.I 8.1      
_-- _      ___

     

8
8.
8
8
8

8
8
8
8.
8

8.
8
8
8.
8

5
6
6
6
7

7
7
7
8
E

6
9
7
6
4

4
3
3
2
C

0
0
1
c
2

3
4
5
6
5

8
8
8
8

sx

5
4
5
5

6.5

8.6
6
8
8
6

6
6
5
5

8.4
6
8
8
7

4
3
2
?

7.8
7
7
7
7

6
7
7
7

7.7
7.
7
7.
7,

7
7.
7
E.
7.

6
6
9
q

9
9
9
C
9

"

£
8
£
6
8

6
8
6
8
6

8
8
E
7
7

7
7
1
7
7

7
7
7
7
1

   8.0

8. 5 E. 6 7

IN

.3

. 3
. 3
.4
.3

.4

.4

.3

.3

.3

.3

.2

.9

.7

.6
.5
.6
.6
.6

.6
. 6
.6
.7
.7

.S
.8
.9
.9
. <;

.9

.5

>E

6
8
£
8

^
3
4
5

8.5

e
8
6
8
8

8
8
6
8

.;
5
4
3
*

.3
3
2
0

7.8

7.7
7
7
7
7

7

6
6
6
*

7
1
7
8
6

.8

7
8
7

S
S
0
c

7.9

8 0

SEPTEMBER

MEAN

_
 
--
--
--

--
--
--
 
 

_.
--
--
--
 

 
--
_-
--
 

_
--
 
--
--

_
_-
 
--
--

.
-
-
-
-

-
-
-
-
-

.
-
-
-
-

_
-
-
-
-

.
-
-
-
-

.
-
-
-
-

MAX V

..
 
 
  
--

 
--
_-

7.
7 -

7.
7.
7.
7.
7.

7.
7.
7.
7.
7.

7.
7.
1.
7.
7.

7.
7.
7.
7.
7.

_
-
-
-
-

-
-
-

9
8

6
8
S
6
8

_
-
-
-
-

-
-

7

IN

._
 

--

.-
 

8
7.7

7.7
7
7
7
7

.7

.8

.8

.8

MEAN

.-
 
--
--
 

--
 
--

7.
7.

7.
7 .
7.
7.
7.

-
-
-
-
-

.
-
-

6
8

(
a
8
6
8

8 7.7 7.7
7
7
7
7

8
8
5
6
5

6
8
7
8

7
7
7

.7

.5

.5
7.6

1
7
7
7
7

.£

.5
4

.4
15

7.5
7
7
7

.5
5
6

8 7.7

7.
7.
7.
7.

7.
7 .
7.
7.
7.

7.
7.

7.
7.

7
6
6
7

7
£
5
5
5

;
7
e
7
e



UPPER MISSISSIPPI RIVER BASIN 

05495150 MISSISSIPPI RIVER AT CANTON, MO.--Continued

TEMPER 

OCTOBER

Max

7.5
8. 5
8.0
8.0
7.5

7.5
7.0
6.5
b .0
4.5

4.0

3. 5
3.0
1.5
1.0

C.5
0.0
0.0
0.0
0.0

0.5
0.5
0.0
9.0
9.0

9.C
a. 5
9.0
8. 5
8.5
d.5

18.5

t°C)

PIK MEAN M

16
16
n
17
I 7

17
16
15
15
14

13
13
11
11
1C

10
9
9

9
1C

10

1C
S
e
8

S
8
a
E
8
8

e

.C

.C
. 5
.0
. 5

.0

.5
.5
.0
.0

.5
. C
f c
.0
. 5

.0

. 5

.5
. C
.C

.0

.0

.C

.5
.5

.5

.0

.5

.C
.0
.0

.C

16
17
18
17
17

17
16
16
15
14

14
13
12
11
10

10
10
q
q

lu

10
10

q

9
9

a
a
8
8
d
8

12

.5

.5

.0

.5

.5

.3

.5

.0

.0
. 5

.3
.0
.5
.0
. 5

.0

.0

.5
< 15

.0

.0

.3

.5

.0

.0

.5

.5

.5
.5
.0
.0

.0

a
a
a
8
7

a
a
a
9
£

8
8
a
7
6

5
5
5
5
5

4

2
2
3
3

3
2
3
2
2
-

9

OF W

ax

.5

.0

.0
.0
.5

.0
.0
. 5
.0
.5

.5

. j

0
.0
.0

.0
.5
.5
.0
.C

.0

.5
.5
.0
.0

.0

.5
.5
.5
. 0
--

 "

FEBPU/PY

MAX

1.0
l.C
0.0
0.0
0.0

1 .0
0. 5
1.0
0.5
l.C

0.0
0. 5
1.0
0. 0
0.0

0.5
C.O
0.5
0.0
0.0

0.5
1.0
0.5
l.C
i.C

2.0
2.0
2.0
___
--_
  -

I»IN

1
C
0
0
C

0
C
0
0
C

0
C
0
0
0

0
0
0
0
C

0
0
C
C
1

1
I
1
-
-
-

.0
. C
.0
.0
. C

.0

.C

.C
.5
,c

.0
.C
.C
.0
. C

.0

.0
.0
. C
.C

.0
. 5
.5
.5
.0

.C

.C

.0
 
--
 

MEAN

1
0
C
3
0

0
C
0
3
0

0
0
0
0
0

0
0
0
0
0

n
i
0
1
1

1
I
1
-
-
-

.0

.5

.0

.n
. 3

.5

.5

.5

.5
. 5

.3
. 5
.5
.0
. 0

.5

.0

.5

.0
.0

.5

.0

.5
.3
.0

.5

.5

.5
 
--
 

M

2
2
2
2
2

2
2
3
3
3

3
3
4
3
3

3
3
3
3
3

,,
5
5
5
5

5
5
5
5
6
6

AX

.5

.0

.0
.0
.5

.5
.5
.0
.0
.C

.0
.0
.0
.0
.5

.0

.0
.0
.0
.0

.0

.0

.0

.0

.0

.5

.5
.5
.5
.0
.0

NOVEMBER

KIN ^EiN

s.o e.c
a.o a.c
a.c a.c
7.5 7.5
7.0 7.0

7.C 7.5
7.5 f.O
7. 5 e.C
8.0 B.5
8.0 8.0

s.o e.;
8.0 a.o
7.C 7. 5
6.0 6.5
5.0 5.5

4.5 5.0
5.0 5.0
5.C 5.5
5.0 5.0
4.0 4.5

2.5 3.C
2.0 2.5
2.0 2.5
2.0 2.5
2.5 2.5

2.5 2.5
2.5 2.5
2.5 3.C
2.0 2.0
1.5 2. C
  

I. ! 5.5

CARCH

CIN t>EiK

1.5 2.C
2.0 2.C
2.0 2.C
2.0 2.0
2.0 2.3

2.5 2.'.
2.5 2.5
2.5 3.C
3.0 3.0
2.5 3.0

3.0 3.C
3.0 3.n
2. 5 ». 5
1.5 2.'
2.0 2.5

2.5 3.0
2.5 3.0
3.C 3.C
2.5 3.1
2.5 3.0

2.5 3.5
4.0 4.5
4.5 4.5
4.5 5.0
4.5 5.C

4.5 5.C
4.5 S.C
4.5 5.0
4.5 5.0
5.0 5.5
5.0 5.5

DECEMBER

MAX MIN MEAN

Z.C 1.5 2.0
2.C 1.5 2.0
3.0 2.0 2.5
2.5 2. C 2.0
2.0 1.5 2.0

1.5 1.5 1.5
1.0 0.5 1.0
1.0 0.5 0.5
l.C 0.5 0.5
1.0 0.5 1.0

l.C C.C 0.5
0.5 0 .0 0.0
0.5 0.0 0.0
0.5 0.0 0.0
0.0 0.0 0.0

C.C C.C C.C
0.5 0.0 0.5
l.C C.5 0.5
l.C C.C 0.5
1.0 0.0 0.5

l.C C.C 0.5
1.0 0.0 0.5
l.C C.C 0.5
1.0 0.0 0.5
I .0 0.0 0.5

1.0 O.C l.C
1.5 0.0 1.0
l.C C.C 0.5
2.0 1.0 1.5
2.0 1.0 1.5
2.C l.C 1.5

3.0 0.0 1.0

APRIL

MAX M IN MEAN

5.5 S.C 5.0
5.5 4.0 5.0
5.5 4.5 5.0
f.C S.C 5.5
7.0 5.5 6.5

e.c s.5 7.5
9.0 7.5 8. 5
9.5 8.5 9.0
C.C 9.0 9.5
2.0 9.5 11.0

3.C 11.5 12. C
3.0 12.5 13.0
2.5 11.5 12.0
2.5 H. 0 11.5
1.5 11.0 11.5

?.C 11.5 12.5
4.0 12.5 13.0
:. 5 12.5 13.0
2.5 11.5 12.0
2.0 11.0 11.5

1.5 11. C 11.5
3.5 11.5 12.5
4. 5 13. C 13.5
5.5 12.5 14.0
5.C 13.0 14.0

6.C 14.0 15. C
9.0 15.5 17.5
8.5 16.5 17.5
9.5 18.0 18.5
9.5 19.0 19.0
        

MAX

2.0
1.5
2.0
2.0
2.0

2.C
1.5
1.5
2.C
1.5

2.C
3.0
2.0
2.0
2.0

2.5
2.5
2.0
2.C
2.0

2.C
2.0
2.0
2.0
3.0

2.5
2.0
2.0
2.0
2.0
2.0

3.0

HAX

19.0
17.5
17.5
16. C
IB. 5

18.5
18.5
19.0
19. C
19.5

2C.C
21.0
21.0
20.5
20.5

16. C
18.0
19.5
20. 0
21.5

21. C
22.5
23.5
24.0
23.5

23.0
23.0
23.0
23.0
22.5
23. C

JANUARY

MIN

0.0
1.5
1.5
1.5
1.5

C.5
C.5
1.5
1.5
1.5

1.5
2.0
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
2.0
2.0
2.0

2.C
2.0
1.5
2.0
1.5
1.0

C.C

MY

MIN

17.5
IS. 5
15.5
16.5
17.5

17.5
n.c
17.5
IB. 5
16.0

16.5
19.5
20.0
19.0
16.0

17.0
n.c
18. 0
18.5
19.5

2C.O
21.0
21.5
22.0
22.0

22. C
22.0
22.0
22.0
22. C
22.0

FEAN

1.0
1.!
i.:
1.5
2.C

1.5
1.5
1.5
1.5
1.5

2.C
2.5
2.C
2.0
2.C

2.C
2.C
2.C
2.C
2.C

2.0
2.C
2.C
2.C
2.5

2.C
2.C
2.0
2.C
1.5
1 .5

2.C

FEAN

18.0
17.C
It. 5
17.5
18. C

18. 0
1E.C
18.0
18.5
19. C

19.5
2C.C
20.5
20.0
19. C

17.5
17.5
18.5
19.5
2C.C

20.5
21.5
22. C
23. C
22.5

22.5
22.;
22.5
22. C
22.5
22.5



UPPER MISSISSIPPI RIVER BASIN 

05495150 MISSISSIPPI RIVER AT CANTON, MO..-Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

JUNE JULY AUGUST SEfTtCBtK

UN MEAN M4X PIN PEAN M«x M IN MEAN MX WIN

1
2
3
4
5 

6
7

10

11
12 
13

15

16 
17
18
19
20

21 
22
23
24
25

26
27

29
JU
Jl

MONT H

LOCATION.
bank

DRAINAGE

PERIOD OF

22.5 
22.0
21.5 
19.5

2.J.5
21. 5

13.0 
23.5

24.0

2-,. 5

25.5 

26.5

2o.5
25. 5

24.5 
^4.5
25.0
25.0
25.5

26. C

25.5
2b. 0
<.7.0
  

.7.0

  Lat 39
180 ft u

AREA .   2

RECORD .

DATE 

UCT.
29.. .

20...
DbC.
IB...

JAN.
15...

FEB.
0 3 ...

M A* .
12...

APR.
21...

MAY
2b...

21...
JULY
2=1.. .

AUG.
25...

SEPT.
22...

22.0 
21. 5
19.5

19.0
2C.C

22.0 
22. 5

23.0
23. 5
23. C
24.3

25.0

25.5
25. C 
24. 5

23.5 
23. C
23.5
24. C
24. C

24.5

24.0
24.5
25.5
  

ie.o

°36'44", 1 
pstream fr

,480 sq mi

  Chemical

SULFATE
(SU4)
(Mb/L)

49

65

103

12C

53

66

18

51

25

27

2?

17

2? 
21
20

20
21
22
22 
23

23

24
25

25

26
25 
25

23
24
24
25

25
24
24
25
26
-

23

.5 

.5

.5

.0
. a

.5 
0

.5

.3

.5

.3

.5

5
.5
.5
.0

.0

.5

.5

.0--

5

pstre

, approxi

Ct-

PI

lyses

LJ- 
LtE

(CLI

11

12

12

21

9.5

12

4.4

6.3

5.1

14

3.7

4.4

28.0 
2B.5
29.0

27.0
26.5

27.0 
27.5

28.0

28.0
28.0

28.5

28.0
29.0
26.5

26.5 
26. C
26.0
27.0
27. C

27.5

27.5
  
  
  

29. C

05508000

 30", in 
am bridge 
15.5.

mately.

: August

FLUO- 
RIDE
(Fl

.2

.2

. 1

.3

.2

.0

.3

.2

.3

.3

.0

.3

26.5 Z7.0       
27.5 2ft. f
27.5 2F.r      

25. C ifi.C      
25.5 26.0      
ct. C 26.5       
26. C 26.5       
26.0 27.0      

27.0 27.5 ---    
27.5 2F.r   -   
2H.O 28. C

26.5 2«.C      

27. C 27.5      
27.0 27.5      
26.0 26.5.      

24.5 25.5
25. C 25. 5 -    
25.5 26.0      
Z5. 5 26.0      -

26.0 26.5      

27.0 il.r  -   
  

___ ___   _ ___
  

24.5 27.0    ---

SALT RIVER BASIN

SALT RIVER NEAR NEW LONDON, MO.

NEjNWj sec. 36, T.56 N. , R.5 W. , Ral 
on dual U.S. Highway 61, 2 miles n

to September 1967 (miscellaneous),

OIS- 
SCL-

NITRATE GEN GEN PHORUS
(M03) (M (N) (P)

3.2 .00 .44 .00

3.2 .05 .37 .nj

.1 .00 .C6 .01

.1 .30 .11 .07

2.0 .53 .61 .06

5.6 .01 .BB .00

12 .07 2.2 .22

4.2 .33 .54 .03

7.6 .02 2.9 .CO

.0 .07 .83 .00

4.0 .CO .90 .00

4.e .00 3.1 .OP

 
  ---  

-        

 

   25.5 25.0 
25.0 ;«.C

   24. C 22. C
23.0 JZ.O 
22.0 0.0

   20.5 8.5
   20.0 E.C 

   16.5 8.C
   19.0 E.C 
   21.0 8.5

2C.C 8.5
   21.0 9.C

   22. C C.5 
21.0 C.O

   20.0 8.0
   19.5 6.0
-  18.5 7.5

   18. C 6.5 
   18.5 6.5
   17.5 6.5
   18.0 6.5
   18.0 6.5

  

  

orth of New London, 8 miles

October 1967 to September

  

  

  

  

5.0 
4.5

3.5
2.5
l.C
9.0
9.C

8.5
e.5
9.5
9.C

l.C
C.5
9.C
E.E
8.C

7. 5 
7.5
7.0
7.C
7.5
  

  

upstream

1970.

METHY- DIS- 
LENE SOLVED

PHORUS SU8- DUE AT
(P) STANCE 180 C)

.09 .06 23C

.15 .1C 268

.04 .03 349

.08 .06 411

.16 .C4 16C

.12 .05 234

.26 .00 90

.21 .04 231

.08 .07 127

.1C .01 224

.30 .C2 UC

.29 .03 127



SALT RIVER BASIN 

05508000 SALT RIVER NEAR NEW LONDON, HO. Continued

T/VTH

CCT.
29..

NCV.
2C. .

UEC.
13..

JAN.
15..

FE6.
03..

MAR .
12..

21 ..
MAY
26..

JUNE
23..

JULY
28..

AUG .
25..

SEPT.
22..

C
DATE ( 

UCT.
29...

NOV.

UEC.
Id...

JAN.
15...

FtB.
03...

MAR.
12...

APR.
Zi...

MAY
26...

JUNE
23...

JULY
23...

AUG.
25...

SEPT.
22...

DATE 

OCT .
29...

NOV.
20...

UEC .
18...

JAN. 
lt>...

FEU. 
03...

MAR.
12...

APR.
21...

26.. .
JUNt
23.. .

JULY
2S...

AUG.
25...

SEPT.
22...

CHEMICAL ANALYSES, WATER YE!

COLCK CFEP-
(PLATI- TIIR- ICAL

NUM- BID- TEfP- OXYGEN

4' 11 9.0 6.

22 -..8 4.5 34

2 5.6 3.0 10

7 1.7 .5 14

n 26 .0 22

35 18^ 4.5 11

2 r ~> 310 n.5 63

17 2T 23. 1 18

1 <0 880 21.0 110

4 4P 28.5 22

SO 540 23.5 32

18"; 500 21.0 7C

DIS-

OIS- SCLVEC
SOLVtD MAN-

Oli- SILICA IRCN GANESE
riARGE (SIU2I (FE) (MNI

300. 12 40 300

235 11 120 3CO

21C 5.3 1PC 240

44 2.9 40 350

761 6.5 139 185

618 6.3 70 220

343m 4.8 919 75

188C 11 22 10C

312r 6.3 80 15

20 5.6 60 30

23ar 8.5 110 C

760D 7.0 170 30

Ot S- DIS- SCD1UM
SOLVEL SOLVED AU-
SLLIJS SOLICS SCRP-
(TJ\<> (TONS TION PERCENT

AC-FTI JAYI

.31 1 36 .4 12

.3c> 170 .5 14

.47 198 .6 16

.56 43.8 .8 18

.24 36^ .4 16

.32 390 .4 14

.12 8261 .3 15

.31 1170 .3 n

.17 1D70 .3 13

.3^ 12.1 .5 15

.15 707 .3 13

.17 2610 .2 1C

COLI- FECAL STREP-
PEB- FORM COLI- TCCCCCI

OIS- CENT (COL- FORM (CCL-
SULVED SATUR- ON I fc S (COL. CMtS

4 10.4 90 400 <11 160

12.3 95 47   100

15.5 115 35 <5 20

15.6 108 7   7

13.2 90 270   1200

11.1 92 120 -- 190

9.0 80 300T> 18000 620CO

8.3 95   340 520

6.8 76   12000 16000

6.1 78   50 5n

6.6 77 -- 1200 600

6.6 73   69000 BICOO

MAG- PO-
CAL- NE- TAS- BICAR- CAR-
CIUM SIUM SCUIUM SIUM bONATt BONATE
(CAI (MGI (MAI (Kl (HC03I IC03I

52 8.5 11 4.5 146 0

55 11 14 5.3 164 C

t8 14 21 3.9 194 0

68 16 30 4.4 246 0

35 7.4 11 5.1 92 0

49 9.5 13 4.3 124 0

15 3.3 4.4 3.3 36 0

52 8.8 9.3 3.4 148 0

24 5.C 6.0 3.5 68 0

52 11 15 3.6 200 0

21 5.C 5.4 4.1 72 C

21 4.1 4.0 4.5 78 0

NON- SPECI-
CAfc- ALKA- F1C

HARD- BuNATE UNITY COND-
N6SS HARD- AS UCTANCE PH 

(CA.MGI NESS CAC03 (MICRO-

165 45 120 392 7.5

182 4R 135 429 7.6

227 66 159 544 7.9

286 84 202 611 7.9 

118 42 76 301 7.8

161 60 1"! 382 7.9

51 22 29 131 7.3

166 44 122 359 7.7

80 25 55 198 7.0

175 10 165 436 7.9

73 14 59 169 7.4

70 6 64 174 7.4



ILLINOIS RIVER BASIN 

05540500 DU PAGE RIVER AT SHORCTOOD, ILL.

DRAINAGE AREA. 325 sq mi. 

PERIOD OF RECORD. Water tempe 

EXTREMES. 1969-70:

October 1963 to September 1970.

Wate

Period of recorc
Water temperat

during winte
Maximum, 36.0°C July 23, 24, 1965, July 10, 25, W66;



ILLINOIS RIVER BASIN 

05541500 ILLINOIS RIVER AT DRESDEN ISLAND, ILL.

LOCA
of Dresden Island navigation dam, 1.5 miles below the 

DRAINAGE AREA. 6,480 sq ml, approximately.

PERIOD OP RECORD. Water temperatures: June 1967 to Septe 

EXTREMES. 1969-70:

Period of record:

TEMPERATURE (°C) DF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

15.0
15.0
15.0
17.0
17.0

1<J.O



ILLINOIS RIVER BASIN 

05553700 ILLINOIS RIVER AT STARVED ROCK, ILL.

DRAINAGE AREA. 10,100 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: June 1967 to September 1970.

EXTREMES. 1969-70:

Per rd:

25, 1970.

TEMPERATURE (°C) OF WATER. WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970



LOCATION. Lat 40°43'30", 

DRAINAGE AREA. 13,900 sq

ILLINOIS RIVER BASIN

05559900 ILLINOIS RIVER AT PEORIA, ILL.

ng 89°32'58", in SE} sec.26, T.9 N,, R.8 E., Peoria County, and at mile 166.2. 

, approximately.

OCT.
08...
15...
17...
22...
29...

NOV.
05...
12...
It...
?6...

oec.
01...
03...
10...
17...
22..,
2t...
31...

JAN.
07...
14...
21 ...
21...
28...

FEB.
04. ..
11...
ia...
IB...

MAR .
04...
11...
19...

APR.
15...
16... 
22...
29...

MAY 
06...
13...
20...
21...
27...

JUNE
03...
in...
17...
24...
30...

JULY
01. ..
OB...
15. ..
29...

AU&.
03...
05...
12...
19...
26...

SEPT.
02...
OS...
09...
16...
23. .. 
30...

CHEMICAL ANALYSE

PO- 
TAS-

(N4t (Kl (S04)

     

?9 3.B
   

42 6.5
     

  --  
 

92
25 2.9

29 3.8
7B
76
82

42 6.5
    82

44

   

56
73

 

62

67
56
 

     

68
    90
       

92
25 2.9   

78
76

82
4,,

   

56

73
62
67
56

    _-

6 a
    90

86
84

     
75
73
75
77

79
  __  

79
71
64 
58

CHLC1-

(CL)

 
 
 
 
 

 
 

47
 

 

43
34
36
 

35
22

 

24
32
 

28

31
29
 
 

33
43
 

47

43
34

36
35
22
 

24

32
28
31
29
 

33
43
42
51

 
49
38
5}
55

57
 

55
56
35
27

ORGANIC AMMONIA 
FLUO- NITRO- NITRO-

(Fl INI <NI <N>

1. 1.3 2.7
.6 .7 .88 4.6

1. 1. 2.7
.9 1. 1. 3.6
  2. 5. ' 2.1

1. 1. 3.2
  .8 .7 4.1
    __  

.4 1.3 .21 6.3

.6 .77 .88 4.6
      __
     
     

.9 1.4 1.2 3.6
       
    __  

.87 .43 6.9
   
       

  2.3 5.3 2.1
 

       
     

.63 .28 5.6
1.9 1.4 3.2

     
 

.58 .87 4.1

 

.4 1.3 .21 6.3

_

__
      __

.87 .43 6.9
     

       
   

     
     

.63 .28 5.6

   
       
     

1.3 .87 2.5

1.3 .87 2.5
     
       
     

 

 

1.3 .22 3.2
 
 
     

PHOS-

1P04I

 
 
 
 
 

 
 

1.3
 

 
1.3
1.3
1.5
 

1.0
9.0

 

1.0
1. 1
 

1.0

1.3
1.3
 
 

1.4
1.8
 

1.3

1.3
1.3

1.5
1.0
9.0
 

1.0

1.1
1.0
1.3
1.3
 

1.4
1.8
1.7
2. 1

 

2.0
1.6
1.7
2.4

1.7
 

2.0
2.7
1.8 
1.6

DIS-

SOLIDS

 
 
 
 
 

 
 

516
 

 
476
430
420
 

518
292

 

350
436
 

40D

422
394
 
 

440
506
 

516

476
430

420
518
292
 

350

436
400
422
394
 

440
506
490
496

 
434
416
438
418

466
 

444
430
416 
382



ILLINOIS RIVER BASIN

05559900 ILLINOIS RIVER AT PEORIA, ILL. Continued

PERIOD OF RECORD. Chemical analyses: October 1969 to September 1970. 

REMARKS. 
.Environment a

OCT.
06...
15...
17...
a...
29...

NOV.
05...
12...
19...
26...

DEC.
01...
03...
10...
17...
22...
24...
31...

JAN.
07...
14...
21...
27...
28...

FEB.
04...
11...
16...
ie...

MAR.
04...
11...
19...

APR.
15...
16...
22...
29...

MAY
06...
13...
20...
21...
27...
JUNE
03...
10...
17...
24...
30...

JULY
01...
08...
15...
29...

AUG.
03...
05...
12...
19...
26...

SEPT.
02...
08...
09...
16...
23...
30...

1 Protection

HARD-

 
 
 
 
 

 
 
314
 

 
320
2B4
284
 
320
322

 
262
294
--
256

294
276
 
 

286
322
 

314
 
320
284

28+
320
322
 

262

294
256
294
276
 

288
322
332
292

 
268
246
272
278

284
 
256
280
270
258

Agen

19.3
15.2
13.5
12. D
8.3

8.3
9.2
4.7
4.0

4.0
2.0
1.0
0.2
0.0
0.1
0.1

0.1
0.1
0.1
O.D
0.1

0.1
0.1
1.0
0.5

5.5
2.0
1.0

11.2
12.0
13.5
18.3

15.2
19.2
18.3
 

19.8

18.2
22.2
24.2
22.3
 

26.1
25.3
27.0
27.5

26.5
25.0
24.2
27.0
26.0

25.5
25.0
24.2
20.1
21.7
17.5

icy) during

TUH-

 
 
 
 
 

__
 
90
 

 
350
45
65
 
70

150

 
100
100
 
130

110
100
 
 

105
130
 

90
  

350
45

65
70
150
 
100

100
130
110
100
 

105
130
190
85

 
120
110
150
120

130
 
150
170
140
100

; period

COLOR
(PLAT-

 
 
 
 
 

 
 
5
 

-_
9
8
8

~-
9

11

 

9
9
 

9

11
8
 
 

9
7
 

5
 
9
8

8
9

11
  

9

9
 ?

11
8

--

9
7
9

13

 
15
8

18
13

21
 
12
12
12
17

March 1960

DIS-

 
 
 
 
 

 
 

12.7
__

 
9.7
B. 1
7.2
 

7.5
5.7

 
5.8
6.8
-_
6.0

5.1
5.8
 
 

6.2
4.5
 

12.7
 

9.7
8. 1

7.2
7.5
5.7
 

5.8

6.8
6.0
5.1
5.8
 

6.2
4.5
5.4
4.8

 
1.8
5. I
5.5
3. 7

5. I

5.3
5.4
5.2
6.4

to Septei

BIO
CHEM
ICAL

_
 
 
 
 

 
 

5.9
 

 
7.5
3.9
4.3
 

3.5
2.3

 
2.6
3.2
 
3.5

2.8
2.8
 
 

5.4
4.7
 

5.9
 

7.5
3.9

4.3
3.5
2.3
 

2.6

3.2
3.5
2.8
2.8
 

5.4
4.7
4.7
4.9

 
6.0
3.0
3.2
4.0

2.3
 

2.9
3.0
2.3
2.4

nber- 196S

 
 
 
 
 

 
 
8.2
__

__
8.2
7.9
7.9
  

7.9
7.7

 

7.7
7.9
_-

8. 1

7.9
7.8
 
 

7.8
7.7
__

8.2
__

8.2
7.9

7.9
7.9
7.7
--
7.7

7.9
8.1
7.9
7.8
 

7.8
7.7
7. Q
8.1

 
7.4
7.7
7.8
7.7

7.9
 
7.9
7.8
7.8
7.8

).

ALKA
LINITY

CAC03

 
 
 
 
 

__
 
178
__

__
180
172
168
_
182
102

 
134
156
  _
154

178
15t>
 
 

172
230
__

178
_

180
172

168
182
102
 
134

156
154
178
156
--

172
230
218
200

--
168
160
1 88
172

172
 
158
168
168
172

COLI-
FOKM
(COL-

100 MLI

 
 
 
 
 

 
 

1000
 

 
4000
900

2500
__

1000
2500

 
9500
9000
 

2500

1600
2100

-_
 

61500
20000
 

1000
_

4000
900

2500
1000
2500
 

9500

900U
2500
1600
2100
 

61500
20000

500
4500

 
600

2000
3000
2000

140
 
280

2500
4000
2000



ILLINOIS RIVER BASIN 

05585300 ILLINOIS RIVER AT LA GRANGE LOCK AND DAM, ILL.

DRAINAGE AREA. 25,000 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: June to September 1970.

EXTREMES. 1969-70:

Period of rd:

TEMPERATURE (°CJ OF WATER, HATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCT MflV DEC JAN FhR

MIN MAX MIN MAX MIN MAX MIN MAX M

9.5 .0 .5

 
_-
__
 

1.0 1.0 0.0 0.0 1.5 0.0
1.5 i.o o.o o.o 1.5 i.o
i.o i.o n.o o.o 1.5 i.o
1.0 .5 0.0 0.0 1.5 1.0

5.0 
5.5 
A.O

17.5

17.0

17.5 
IB.5 
19.0 
19.0

10.0
10.5

10.5
10.5
10.5

19.5

20.0
20.0
19.5



LOCATION. La

MISSISSIPPI RIVER MAIN STEM 

05587500 MISSISSIPPI RIVER AT ALTON, ILL.

DRAINAGF AREA.  171,500 sq mi, approximately.

PERIOD OF RECORD. Bater temperature: June 1968 to September 1970.

Hater temperatures: Maximum, 29.5°C July 23, 24, Aug. 22, 23, 1968, July 10, 20, 1969, Aug. 3, 
0.5°C on many days during February, 1969.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970



ANALYSES OP SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

RED RIVER OF THE NORTH BASIN 

05040500 PELICAN RIVER NEAR FERGUS PALLS, MINN.

n left bank 990 ft 
upstream from mouth

DRAINAGE AREA.--482 sq mi.

PERIOD OF RECORD.--Sediment records: October 1969 to September 1970.

SUSPENDED SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

SUSPENDED
CONCEN- SEDIMENT

DISCHARGE TRATION DISCHARGE

SUSPENDED
CONCEN- SEDIMENT

DISCHARGE TRATION DISCHARGE

OCT 8... 1520 
NOV 14... 0950 
DEC 17. . . 1025 
FEB 26. .. 1050 
APR 1... 1225

(CFS)

25.2 
12.3 
16.3 
30.3 
49.3

(M6/LI

3.1 
53 
9.9 

14 
7.3

(TONS/BAY) DATE

.21 APR 9.. 
1.8 APR 29.. 
.4 JUL 1. 

1.2 SEP 1.
1.0

RED RIVER OF THE NORTH BASIN

05087500 MIDDLE

LOCATION. --Lat 48 "20
upstream from br

DRAINAGE AREA. --265

 27", long 9
idge on U.S.

sq mi,

5°48'02",
Highway

RIVER AT ARGYLE,

TIME (CFSI

1205 212 
1225 189 
1415 127 
1450 18.5

MINN.

in SEjSW^ sec. 10, T.156 N. , R.48 W. ,
75 in Argyle

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS,

DATE 

APR 9...
APR 10.. .
APR 11...
APR 12...
APR 13...

APR 14...
APP 15...
APR 16...
APR 17...
APR 18. ,.

APR 19.. .
APR 20...
APR 21...
APR 22...

APR 24...

APR 26...
APR 27...
APR 28..

APR 29...
APR 30...
MAY 1..
MAY 2..
MAY 3..

MAY 4...
MAY 5..
MAY 6..
MAY 7..
MAY 8...

MAY 9..
MAY 10..
MAY 11..
MAY 12..
MAY 13..

MAY 14..
MAY 15..
MAY 16..
MAY 17. .

MEAN
DISCHARGE

(CFS) 

1.4
2.0
3.0
4.5
6.0

35
120
210
300
430

720
770
730
480

355

618
991
975

758
729
814
660
465

348
281
220
180
151

133
116
118
139
170

196
204
238
369

MEAN
CONCEN
TRATION

62
60
54
39
23

24
37
47
56
52

39
39
62
92

158

250
52
52

81
72
70
66
31

18
22
22
24
21

20
21
21
18
22

37
33
40
42

SUSPENDED
SEDIMENT
DISCHARGE

.2

.3

.4

.5

.4

2.3
12
27
78
60

76
81

122
119

151

417
139
137

165
141
154
118
39

17
17
13
12
8.6

712
6.6
6.7
6.8

10

20
18
26
42

and 14 miles upstream fr

WATER YEAR OCTOBER 1969

MA
MA
MA
MA
MA

MA
MA
MA
MA
MA

MA
MA
MA
MA

18...
19...
20.. .
21. ..
22...

23...
24...
25...
26...
27.. .

28...
29...
30...
31...

JUN i... 

JUN 2...
JUN 3... 
JUN 4...
JU J 5...
JUN 6...

JUN 7...
JU-

JU
JU

 I 8...
- 1...
- 2...

JUL 3...

JUL 4...
JU
JU
JU

L. 5...

L. 6...

L. 7...

JUL 8...

JUL 9...
JU
JU
JU

L 10...
L 11...
L. 12...

JUL 13.. .

JUL 14...
JU
JU

L 15. ..
L 16.. .

JUL 22...

Marshall Co
om mouth.

TO SEPTEMBER

MEAN
DISCHARGE 

[CFSI

523
498
355
250
194

194
191
181
180
211

247
261
461

1690
1740 

1220

643
462
343

261
204
81
68
59

52
47
42
38
34

30
27
24
23
22

21
21
20
13

IMG/LI ITONS/D;

94 54 
16.7 8.5 
10.2 3.5 
4.1 .2

jnty, on

1970

MEAN
CONCEN
TRATION
IMG/ LI 

38
49
41
41
38

34
36
36
34
34

35
43
91
96
38 

33
30 
22
23
21

19
23
53
42
50

46
38
40
40
40

50
50
65
58
4?

42
60
67

144

left bank 2

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY) 

54
66
3Q
28
20

18
19
18
16
19

23
30

113
438
179 

109
72 
38
29
19

13
13
12
7.7
8.0

6.5
4.8
4.5
4.1
3.7

4.0
3.6
4.2
3.6
2.4

2.4
3.4
3.6
5.0



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

LAKL OF THE WOODS BASIN 

05133500 RAINY RIVER AT MANITOU RAPIDS, MINN.

Lat 48°38'04", long 93°54'47 , in sec. 36, T.160 N. , R.26 W. , Ko ochiching County, on left bank a

EA.--19.400 sq mi, approximately. 

ECORD. --Chemical analyses: October 1969 to September 1970.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

AlKA- AMMONIA 
BICAR- CAR- LINITY CHLO- NITRC-

T. , 196? 
5... 1900 
V. 
8... 1380
C. 
6... 1552 
6... 1552 
N.i 1970 
0... 1200C 
B. 
8... 1100 
R. 
7... 1130 
7... 1130C 
R. 
1... 1620 
Y 
3... 2880 
3... 28BOC 
NE 
3... 6100C 
3... fclOOt

0 T., 19 
5... 

N V. 
8... 

D C. 
6...

J N., 19 
0... 

F 8. 
B... 

M R. 
7... 
7... 

A R. 
1... 

H Y 
3...

J NE 
3...

) 55 

J 57 

62

52 

38 

49

56 

53

42

IM03) IP)

9 
1.9 .49

.4 . 18 

.4 .01

0 
.3 .09

.5 .03 

.4 .04

1.1 .07

.6 .06

.3 .05

D 45 8.2 1.7 

0 47 9.0 3.6 

0 51 6.2 4.0

0 43 2.3 2.6 

0 31 t.7 3.6 

0 4C 53 2.0

0 4t 13 2.0 

C 43 6.8 3.4

0 35 7.8 1.2

CIS- CIS- DIS-

<PI 180 Cl TUENTSI PER

.03 116   .16 

.11 93 -- .13

.00 91   .12

.01 80   .11 

.03 67   .09 

.04 69   .09

.03 102   .14 

.03 93   .13

.03 76   .10

S ECI- 
IC C

C NC- TUR-

0 T., 1969 
5... 97 8.C 6.0 10

8... 97 9.J .0 5.0
C C. 

6... 107 8.1 .0 3.0 
6... 100 8.1 .0

J N., 1970 
0... 97 7.1 .0 2.0 

F 8. 
8... 78 7.7 .0 3.0 

f R. 
7... 93 8.2 1.0 5.0 
7... 88 9.2 .6 

A R. 
1... 118 7.8 1.0 15

3... 97 8.0 7.0 15 
3... 93 11. C 6.0 

J SE 
3... 85 7.4 18.0 9.0 
3... 95 8.5 18.0

.00 .01 .03 

.00 .02 .00 

.00 .00 .02

.00 .06 .01 

.00 .01 .00 

.00 .01 .Cl

.00 .04 .04 

.00 .00 .Cl

.00 .03 .C3

CIS- NCS-

PER (CA.MGI NESS

5950 53 8 

3470 55 S 

3910 52 0

2590 57 14 

1990 39 8 

2110 40 0

5010 54 B 

7230 47 4

74100 38 4

METHY- 
BIO- IENE 
hEP- BLUE 
ICAl ACTIVE

9.7 .00 

2.2 .00 

1.6 .01

4.1 .00 

1.8 .01 

1.6 .02

2.1 .01 

1.9 .07

1.7 .04

.40 

.10 

.10

. 10 

.10 

.10

.25 

. 13

.08



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

LAKE OF THE WOODS BASIN 

05133500 RAINY RIVER AT MANITOU RAPIDS, MINN.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

SODIUM

SODIUM TION PERCENT SIUC 
INAI RATIC SODIUM IK)

CCT., 1969 
15... 1.4 .1 5 l.C 

APR., 1970 
21... 1.6 .1 6 1.4 

JUNE 
23... 1.7 .1 9 .7

DIS- CIS- CIS- CH

ICC) ICUI (FEI (PI

OCT., 1969 
15... 0 37 341 

APR., 1970 
21... C 13 205 

JUKE 
23... 0 18 1«B

05244000

upbtream from highway bridge, 0.2 mile ] 

DRAINAGE AREA. --1,010 sq mi, approximately. 

PERIOD OF RECORD. --Water temperatures: Octc

DIS- DIS- DIS- DIS-

RICE INLM- ARSENIC BARIUM LIUM BORCN MIUM MIUM 
(Fl CCBALT (AS) ( BA 1 (BE) (B) (CD) (CRI

.2 160 17 0   113 0 

.3 130 8 0 0 67 0 

.2 75 0 0 0 63 00 

CIS- DIS- DIS- CIS-

31 (MNI (MOI INI) (AGI (SRI (VI (ZNI

04740 154 2 It 

0 41 700 222 2 C 

0 18 12 0 0 14D 0 14 

CROW WING RIVER BASIN 

CROW WING RIVER AT NIMROD, M7NN.

north of Nimrod, and 0.7 mile upstream from Cat River.

jber 1969 to September 1970. 
ner 1970.

TEMPERATURE (°C) OF WATER, HATER VEAR OCTOBER 1969 TO SEPTEMBER 1970



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

CROW KING RIVER BASIN

05244000 CROW KING RIVER AT NIMROD, HINN.--Continued 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 197.0

MEAN SUSPENDED
MEAN CONCEN- SEDIMENT

DISCHARGE TRATION DISCHARGE
DATE (CFS) (MG/L) (TONS/DAY)DATE 

OCT 4...
OCT 5...
OCT 6...
OCT 7...
OCT 8..,

OCT 9...
OCT 10.. .
OCT 11. . .
OCT 12. . .
OCT 13. . .

QCT 14. . .
OCT 15. . .
OCT 16. . .
OCT 17. ..
OCT 18. ..

OCT 19. ..
OCT 20...
OCT 21...
DCT 22...
DCT 23...

OCT 24...
OCT 25. ..
OCT 26. . .
OCT 27...
OCT 28...

OCT 29.. .
OCT 30...
OCT 31...
NOV 1...
NOV 2...

NOV 3...
DEC 1...
JAN 26...
MAR 16...
APR 8...

APR 9...
APR 10.. .
APR 11. ..
APR 12. . .
APR 13. ..

APR 14. . .
APR 15. ..
APR 16. ..
APR 17. ..
APR 18.. .

APR 19.. .
APR 20. . .
APR 21...
APR 22. . .
APR 23. . .

APR 24...
APR 25. . .
APR 26...
APR 27...
APR 28...

APR 29...
APR 30...
MAY 1...
MAY 2...
MAY 3...

MAY 4...
MAY 5...

DISCHARGE
(CFS) 

436
772
79C
005
798

805
818
818
812
798

779
753
720
688
636

586
562
538
532
538

538
538
544
544
538

544
538
550
568
556

538
520
298
330
770

820
830
824
818
822

847
875
898
882
852

824
793
782
807
859

999
1190
1230
1250
1430

1480
1490
1560
1670
1740

1730
1650

TRATION
(MG/L) 

4
8
6
5
4

4
5
6
4
4

5
5
5
4
4

4
4
3
3
3

3
4
4
5
4

3
3
4
4
4

5
2

22
6

48

43
30
14
9
9

8
13
9
7

12

13
9
8

11
11

21
16
17
22
24

18
21
22
22
17

14
11

DISC
(TON 

4
17
13
11
8

8
11
13
8
8

11
10
9
7
6

6
6
4
4
4

4
5
5
7
5

4
4
5
6
6

7
2

18
5

100

95
67
31
20
20

18
31
22
17
28

29
19
17
24
26

57
51
56
74
93

72
84
93
99
80

65
49

HARGE

.7

.6

.7

.8

.6

.7

.4

.9

.3

.1

.4

.3

.4

.4

.8

.9

.3

.8

.4

.4

.9

.1

.0

.3

.8

.3

MA 30.

MAY 31.
JUN 1.
JUN 2.
JUN 3.
JUN 4.

JUN 5.
JUN 6.
JUN 7.
JUN 8.
JUN 9.

JUN 10.
JUN 11.
JUN 12.
JUN 13.
JUN 14.

JUN 15. 
JUN 16. 
JUN 17. 
JUN 18. 
JUN 19.

JUN 20. 
JUN 21. 
JUN 22. 
JUN 23. 
JUN 24.

JUN 30.
JUL 1.
JUL 2.
JUL 3.
JUL 4.

12

190
140
090
050

1050

1030
991
952
921
873

843
823
805
807
821

50



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

RUM RIVER BASIN 

05286000 RUM RIVER NEAR ST. FRANCIS, MINN.

LOCATION. -
side o

-Lat 45°19'40", long 93°22'20", in SE{ sec. 19, T.33 N
f highway bridge, 4 miles south of St. Francis and 15

., R.24 W., Anoka County, on

.8 miles upstream from mouth
left bank at upstream

DRAINAGE AREA. --1,360 sq mi, approximately.

PERIOD OF

DATE

RECORD. --Chemical analyses: October 1969 to Septembe

DIS- HIS- DIS-

ALUM- SOLVED MAN- CAL- 
DIS- SILICA INUM IRON GANESE CIUM
CHARGE (SI02) !AL) (FE) (MN) (CA)
(CFS) (MG/L) (UG/LI (UG/L) (UG/Ll (MG/L)

DIS 
SOLVED DIS- DIS- NON-
SOLIDS SOLVED SOLVED CAR-
(SUM OF SOLIDS SOLIDS HARD- BONATE

r 1970.

DIS
SOLVED

NE- TAS- 
S1UM SODIUM SIUM
(MG) (NA) (K)

(MG/L) (MG/L) (MG/L)

SPECI-
SODIUM F1C
AD- COND-

CONSTI- [TONS (TONS NESS HARD- SORp- UCTANCE

NOV 21.

ALKA-

BONATE BONATE AS
1HC03) (COB) CAC03
(MG/L) (MG/L) (MG/L) 

215 0 176

COLOR
1PLAT-

TEM- INUM-

. 208 .28 109 184 8 6 .2 357 8.1 0.0 5

DIS
SOLVED

CHLO- FLUO-
SULFATE RIDE RIDE NITRATE NITRATE
(S04) (CD (F) (N) (N03)

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

NOV

DAY

1
2
3
4
5
6
7
8
9

10
11
12
13
14
IS
16
17
18
19
20
21
aa
23
24
25
26
27
28
29
30
31

MONTH

DAY

1
a
3
4
&
6
7

9
10
11
12
13
14
IS
16
17
Id
19
20
21
22
23
24
25
26
27
28
29
30
31

MONTH

21. 12 6.8 .2 .02 .1

SPECIFIC CONDUCTANCE ( MICROMHOS/CM AT 25°C) , 
OCTOBER NOVEMBER

MAX MIN MEAN MAX MIN MtAN

285 27b 280         
290 275 275         
290 275 280
290 270 275         
290 275 280         
dK 275 285         
300 285 290         
290 285 290         
300 290 295         
310 290 300         
310 300 305         
31U 290 295         
305 290 300         
305 290 300         
300 290 300         

                 
... ... ... ... ... ...

            ...
... ... ... ... ... ...
...    .    ...   .     
         330 330 330

330 325 325
35 0 325 335

         330 310 320
         320 300 305

315 295 305
         335 295 310

330 295 305
315 295 310

      .            
     

FEBRUARY MARCH

MAX MIN MEAN MAX MIN MtAN

305 305 305 335 335 33S
310 305 310 340 335 340
310 310 310 340 340 340
310 310 310 340 335 340
310 310 310 335 335 335
310 310 310 335 335 335
310 310 310 335 335 335
315 310 315 335 335 335 
320 315 320 340 330 335
320 320 320 335 335 335
320 320 320 335 335 335
320 320 320 335 335 335
320 320 320 335 335 335
325 320 325 335 335 335
325 325 325 340 335 340
325 325 325 340 335 340
325 325 325 345 340 340
325 325 325 345 345 345
330 325 325 345 345 345
330 330 330 345 340 345
330 325 325 345 340 345
32b 325 325 340 340 340
325 325 325 340 340 340
330 325 325 355 335 340
330 330 330 340 335 340
330 330 330 335 330 330
335 335 335 330 330 330
335 335 335 335 330 330
         340 330 335
         335 330 330
         330 330 330
33b 305 321 355 330 337

DIS-
SOLVED DIS-
ORTHO SOLVED TOTAL
PHOS- PHOS- PHOS
PHATE PHORUS PHORUS
(P04) IP) IP)
(MG/L) (MG/L) (MG/L)

.10 .03

OECEMBEP

MAX MIN MEAN

310 285 300
305 300 300
310 290 295
340 290 295
340 295 300
305 295 300
295 2ti5 290
290 285 285
300 275 285
285 265 275
280 260 265
270 260 260
295 255 265
265 255 260
260 240 250
250 240 250
265 250 260
270 260 26S
265 255 260
265 255 260
265 265 265
280 265 270
280 265 275
2bO 280 280
280 275 280
275 270 270
295 275 280
275 27S 275
275 275 275
275 270 275
280 275 280
340 240 276

APRIL

MAX MIN MtAN

335 325 330
345 325 330
325 325 325
335 330 330
335 335 335
335 330 335
335 335 335
335 325 330 
325 305 310
305 255 285
255 235 245
235 210 215
210 195 205
195 195 195
195 195 195
205 195 205
215 205 210
220 215 215
225 221. 225
230 225 230
230 230 230
235 230 235
230 220 225
220 210 215
210 205 210
210 210 210
210 205 210
205 195 205
195 195 195
200 195 200
... ... ...
345 195 251

DIS-
TOTAL SOLVED
ORTHO DIS- SOLIDS
PHOS- SOLVED (RESI-
PHORUS BORON DUE AT
IP) (B) 180 C)

(MG/L) (UG/LI (MG/L)

26 209

JANUARY

MAX MIN Mf-AN

275 275 275
275 275 ?75
275 270 275
275 27b 275
275 270 275
285 265 275
2«S 2b5 285
290 2bT 29i
29u 290 290
290 290 290
290 2 0 290
295 2 0 295
295 2 5 295
295 2 5 295
295 2 5 295
300 295 300
JOO 300 300
300 300 300
300 300 300
300 300 300
300 300 300
300 300 300
305 300 30b
305 305 305
305 305 305
305 305 30b
310 305 310
310 310 310
310 310 310
310 305 310
305 305 305
310 265 295

MAY

MA> MIN Mr uN

205 200 Z\,^
205 205 205
210 205 21T
215 21l. 21b
210 210 210
21S 210 215
221 215 2lb
21b 215 21b 
220 215 220
225 220 220
220 220 220
22b 220 225
230 225 225
225 225 225
225 225 225
225 220 225
220 220 220
225 220 220
22b 22b 225
225 220 220
220 220 220
220 220 220
220 215 215
215 215 21b
220 215 220
220 215 213
215 210 210
210 210 210
210 205 20b
215 210 210
210 210 210
230 200 216



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

RUM RIVER BASIN 

05286000 RUM RIVER NEAR ST. FRANCIS, MINN. Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C)i WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

JUNE JULY AUGUST SEPTEMBER

DAY

1
2
3
*
5

6
7
8
9

10

11
12
13
1*
15

16
17
18

20

21
22
23
2f
2b

26
27
26
29
30
31

MONTH

DRAINAGE

Sedime

MAX

2*5
2*5
2*5
2*5
2*0

235
220
225
225
235

250
250
2*5
2*5
2*0

2*0
210
205

205

195
220
205
215
215

210
210
230
2*0
230

250

MIN

210
2*0
2*5
2*0
235

220
220
220
225
225

2*0
2*5
2*5
2*0
235

210
200
195
195 
160

185
195
200
205
205

210
210
210
210
210
  

160

AREA.--307 sq

MEAN

230
2*5
2*5
2*0
235

225
220
22S
225
225

2*S
250
2*S
2*0
2*0

225
205
200

185

195
205
200
205
210

210
210
220
220
225
  

222

.1.

it records: October 1969 t 

TEMPERATURE

DATE

OCT 1..
OCT 2..
OCT 3..
OCT 6..
OCT 7..

NOV 18..
DEC 16..
JAN 21..
MAR 25..
APR 6..

APR 7..
APR 8..
APR 9..
APR 10..
APR 11..

APR 12..
APR 13..
APR 14..

APR 16.
A°R 17.
APR 18.

WATER
TEM
PERA
TURE

14.0
14.0
14.0
12.0
12.0

0.0
0.0
0.0
0.0
3.0

3.0
8.0
6.0
5.0
5.0

5.0
3.0
3.0
6.0
5.0
5.0
5.0

MAX

230
315
260
2*5
2*5

230
235
255
260
265

250
270
255
255
280

270
275
280
295 
300

260
275
280
270
270

275
.  
...

...
  

315

05315000

(°C1 OF

MIN MEAN

230 230
230 265
2*5 250
2*5 2*5
220 235

230 230
230 230
230 2*0
2*0 2*5
2*5 25'0

250 250
250 255
255 255
250 250
250 265

250 255
250 260
2*5 270
2*5 275 
250 260

250 255
260 260
265 270
270 270
265 270

260 270
...   
... ...
.   ...
...   .
     

220 25*

MINNESOTA RIVER

MAX MIN

__ __
... ...
   ..  
.   .   
     

__ __
  . ..  
... ...
... ..  

  

__ __
.   ...
.   ...
   ...

  

__ __
... ...
  

I" "I

__ __
   ...
   ...
_  - ...

  

__
   ...
... ...
  . ..  
... .  
     

  

BASIN

MEAN

...

...
  
  .-
...

. 
   .
...
  .
  

__
.  
.  
  
  

__
...
  

Ill

...

...

...

...
  

  
.  
...
  .-
...
  

  

MAX
_
...
  ..
...
 

...

...
300
300

300
295
295
295
290

290
295
295 
295
295

295
295
^95
295
295

295
305
325
305
305
  

  

MIN

295
295
295
300
300

295
300
300
295
295

295
295
295
29n
290

290
290
295 
295
295

295
295
295
295
295

295
295
300
305
305
  

29n

MEAN

295
295
300
300
300

300
300
300
300
300

295
295
295
295
290

290
290
295 
295
295

295
?95
295
295
295

295
300
300
305,
305
  

297

REDWOOD RIVER AT MARSHALL, MINN.

ber 1970. 

WATER i HATER YEAR

DATE

PR 19...
PR 20...
PR 21...
PR 22...
PR 23...

PR 24...
PR 25.. .

MAY 11...
MAY 12.. .
MAY 13...

MAY 14...
MAY 15...
MAY 16...
MAY 18...
MAY 19...

MAY 20...
MAY 21...
MAY 22...
MAY 23...
MAY 25...
MAY 26...
MAY 27. ..

OCTOBER 1969 TO

WATER
TEM
PERA
TURE

SEPTEMBER 1970

WATER
TEM
PERA
TURE

("0 DATE (°C)

.0

.0

.0

.0

.0

5.0
8.0

12.0
11.0
12.0

11.0
11.0
9.0

15.0
15.0

15.0
16.0
15.0
15.0
14.0
14.0
14.0

MAY
HAY
JUN
JUN
JUN

JUN
JUN
JUN
JUN
JUN

JUN
JUN
JUN
JUN
JUN

JUN
JUN
JUN
JUN
JUL
AUG
SEP

28...
29...
1. ..
2...
3...

4...
5...
6...
7...
8...

9...
10.. .
11...
12...
13...

16...
17...
18...
19...
29...
26...
30...

17.0
18.0
19.0
14.0
15.0

15.0
18.0
19.0
20.0
20.0

20.0
21.0
20.0
19.0
19.0

21. U
21.0
22.0
20.0
27.0
22.0
15.0



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

MINNESOTA RIVER BASIN

05315000 REDWOOD RIVER AT MARSHALL, MINN.  Continued 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MEAN SUSPENDED 
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFS) (MG/L) (TONS/DAY)

MEAN SUSPENDED 
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFS) (MG/L) (TONS/DAY)

OCT 1... 6.2 150 2.5 MAY 17... 31
OCT 2... 6.7 140 2.5 MAY 18... 29
OCT 3... 6.7 116 2.0 MAY 19... 25

OCT 7... 7.3 97 1.9 MAY 21... 22

OCT 14... 9.1 69 1.7 MAY 22... 18
NOV 18... 9.5 93 2.4 MAY 23... 20
DEC 16... 7.3 112 2.2 MAY 24... 18
JAN 21... 3.4 121 1.10 MAY 25... 18
MAR 25... 24 133 8.6 MAY 26... 18

APR 6... 278 720 540 MAY 27... 23

APR 10... 127 402 138 JUN 2... 79

APR 12... 89 138 33 JUN 4... 57 
APR 13... 94 92 23 JUN 5... 45
APR 14... 86 85 20 JUN 6... 35

APR 18... 123 92 30 JUN 10... 24

APR 21... 224 115 70 JUN 13... 34

APR 23... 231 138 86 JUN 17... 63
APR 24... 278 482 362 JUN 18... 74
APR 25... 283 482 368 JUN 19... 88
MAY 14... 39 140 15 JUL 29... 2.9
MAY 15... 38 134 14 AUG 26... 2.4
MAY 16... 35 192 18

05316500 REDWOOD RIVER NEAR REDWOOD FALLS, MINN.

LOCATION. --Lat 44°31'25", long 95°10'20", in SEjNE^ sec. 9, T.112 N. , R.36 W. , Redwood Cc

DRAINAGE AREA. --697 sq mi.

PERIOD OF RECORD. --Water temperatures: October 1969 to September 1970.

TEMPERATURE ( °C ) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER

WATER W TER
TEM- T M-
PERA- P RA-
TURE T RE

DATE (°C) BATE ( C) DATE

OT1... .0 Rl... .0 MAY 1
N V 1 ... .5 R 1 ... .0 MAY 2
Cl... .5 R2... .0 JUN
N 1 ... .0 R 2 ... .0 JUN
B 1 ... .0 R 2 ... .5 JUN

R 2 ... .0 R 2 ... .5 JUN 1
R... .0 R2... .0 JUN 1
R ... .5 R 2 ... .0 JUN 1
R... .5 R2... .0 JUN 1
R 1 ... .0 R 3 ... .0 JUL 1

R 1 ... .0 MY... .0 JUL 1
R 1 . . . .0 MY... .0 AUG
R 1 ... .0 MY... .0 AUG 1
Rl... .0 MY... .0 AUG 2
R 1 ... .0 M Y 1 ... .0 SEP
R 1 ... .5 M Y 1 ... .0 SEP 2

145 1
120
129

150

177
150
148
162
140

138 
200

260 
280

238
226
240
280
270

232
262 
208 
262
328 

168

341
338
331
64
93

unty, on rigl

L970

WATER
TEM
PERA
TURE
(°C)

21.0
17.0
18.0
18.0
21.0

22.0
24.5
22.0
20vO
24.0

25.0
24.5
26.0
23.0
21.0

3... 16.0

2
9.3
8.7

8.9

8.6
8.1
7.2
7.9
6.8

8.6 
5

0 
0

7
5 
9
6 
0

.8 

8
0

5
0
8
8
9
.5
.6

t be



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS 

MINNESOTA RIVER BASIN

05316500 REDWOOD 3IVER NEAR REDWOOD FALLS, MINN.   Continued 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT T...

FEB 7...

APR 9... 
APR 10...

APR 15. . .

APR 20...

APR 23... 
APR 24... 
APR 25...

PR 26.. . 
PR 27. ..

PR 29.. .

MAY i...

--Lat 44°17

MEAN 
DISCHARGE 

(CFS)

22

15

4.3

390 
325

213

329

500 
557 
563

568 
546

408 
350
313

MEAN SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAY)

151
269
211

97

446 
335

153

232

289 
292 
305

3 3 
3 1 
3 0
3 3 
3 7
273

D5317000

4.2
6.1
5.0
2.4

14
150

470 
294

85

88

206

390 
439 
464

511 
488 
398
345 
300
231

COTTONWOOD

MEAN 
DISCHARGE 

DATE (CFS)

MAY
HAY

MAY

MAY
MAY
XAY

MAY
MAY
MAY
JUN

JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUN 
JUL 
JUL

AUG 
AUG 
AUG
AUG 
SEP
SEP

6...
7...

13. ..
14. .. 
15...

30...

1.. .

3...
4. .. 
10... 
15...

16... 
17... 
18... 
15... 
16...

9. . . 
10... 
11...

1...

RIVER NEAR NEW ULM, MINN.

182

105

99

87

115

237 

206
182 
157 
74 
97

283 
515 
363 
138 
120

161 
138 
114

21

MEAN 
CONCEN 
TRATION 
(MG/L)

211

105

106

142

168

195 

201
191 
192 
273 
181

279 
326 
355 
200 
161

208
176 
159

111

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

104

30

28

33

52

124 

112
94 
81 
54 
47

213 
453 
348 
74 
52

90 
66 
49

6.3

LOCATION.--
stream from highway bridge, 1.8 miles south of New Ulm, and 2 miles upstream from mouth,

DRAINAGE AREA.--1,280 sq mi, approximately.

PERIOD OF RECORD.--Water temperatures: October 1969 to September 1970. 
Sediment records: October 1969 to September 1970.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

WATER 
TEM 
PERA 
TURE

DATE

OCT 4...
OCT 9...
OCT 11...
OCT 18...
DCT 25...

NOV 1...
NOV 8...
NOV 15...
NOV 19...
NOV 22...

NDV 29...
DEC 6...
DEC 13...
DEC 19...
DEC 20...

DEC 27...
JAN 3...
JAN 10...
JAN 17...
JAN 24...

JAN 30...
JAN 31...
FEB 7...
FEB 14...
FEB 21...

FEB 28...
MAR 5...
MAR 7...
MAR 14...
MAR 21. ..

MAR 28...
APR 4...
APR 6...
APR 7...
APR 8...

WATER
TEM
PERA
TURE
(°C>

15.0
16.0
8.0
3.0
6.0

4.0
9.0
1.0
3.0
1.0

0.0
0.0
0.0
2.0
0.0

0.0
0.0
0.0
0.0
0.0

1.0
0.0
0.0
0.0
0.0

0.0
2.0
0.0
0.0
0.0

0.0
0.0
1.0
1.0
3.0

DATE

APR 9... 
APR 10... 
APR 11... 
APR 12... 
APR 13...

APR 14...
APR 15...
APR 16..,
APR 17...
APR 18...

APR 19... 
APR 20.. 
APR 21.. 
APR 22.. 
APR 23..

APR 24..
APR 25..
APR 26..
APR 27..
APR 28..

APR 29.. 
APR 30.. 
MAY 1.. 
MAY 2.. 
MAY 3..

MAY 4..
MAY 5.,
MAY 6.,
MAY 7..

MAY 9. 
MAY 10. 
MAY 11. 
MAY 12.

4.0 
6.0 
6.0 
4.0 
4.0

4.0 
4.0 
4.0 
5.0 
5.0

5.0 
4.0 
4.0 
4.0 
4.0

6.0
7.0
9.0

16.0
17.0

12.0
12.0
12,0

DATE

MAY 16. .. 
MAY 23... 
MAY 30.. . 
JUN 6... 
JUN 13...

JUN 17... 
JUN 18... 
JUN 19... 
JUN 20... 
JUN 21..,

JUN 22... 
JUN 23... 
JUN 24.., 
JUN 25.. 
JUN 26..

JUN 27..
JUN 28..
JUL 4..
JUL 11..
JUL 16..

JUL 25.. 
AUG 1.. 
AUG 8.. 
AUG 15.. 
AUG 20..

AUG 22.. 
AUG 29.. 
SEP 5.. 
SEP 12.. 
SEP 18..

SEP 19. 
SEP 20. 
SEP 25. 
SEP 26.

WATER 
TEM 
PERA 
TURE

10.0
16.0
16.0
19.0
20.0

23.0
21.5
21.0
18.0
17.0

18.0
19.0
20.0
20.0
19.0

18.0
19.0
17.0
22.0
26.0

21.0 
20.0 
20.0 
23.0 
25wO



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

MINNESOTA RIVER BASIN 

05317000 COTTONWOOD RIVER NEAR NEW ULM, MINN. Continued

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS! WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MEAN
DISCHARGE 

(CFS)

OCT 4... 
DCT 9...
OCT 11...
OCT 18...
OCT 25...

NOV 1...
NOV 4A..
NOV 8...
NOV 15...
NOV 19...

NOV 22...
DEC ISA..

MAR 5...

MAR 7...
MAR 14.. .
MAR 21...
MAR 28...

APR 4...
PR 5...
PR 6...
PR 7...
PR 8...

PR 9...
PR 10...
PR 11...
PR 12...
PR 13...

APR 14...
APR 15. ..
APR 16.. .
APR 17...
APR 18...

PR 19...
PR 20...
PR 21...
PR 22...
PR 23...

APR 24...
APR 25...
APR 26...
APR 27...
APR 28...

APR 29...
APR 30.. .
MAY 1...
MAY 2...

36 
49
47
70
67

82
1150 148

97
52
27

36
1500 166

51

90
185
170
230

275
320
530
900

2100

1900
1480
1100
863
736
688
724
748
772
740

712
74
88

101
100
96
95
91
863
788

684
603
558
501

MEAN SUSPENDED
CONCEN- SEDIMENT
TRATION DISCHARGE
(MG/L) (TONS/DAY)

73
95

130
124
135

7.1

246
287
360
341
791

728
438
405
276
218
207
213
206
268
232

279
277
263
285
292
280
312
336
315
494

446
272
237
141

9.3 
.45 
.52

72

183
248
515
829

4480

3730
1750
1200
643
433
384
416
416
559
464

536
556
629
777
788
727
803
832
734

1050

824
443
357
191

DATE

MAY 3...
MAY 4...
MAY 5...
MAY 5A..
MAY 6...

MAY 7... 
MAY 8... 
MAY 9... 
HAY 10... 
MAY 11...

MAY 12.. 
HAY 16.. 
MAY 23.. 
MAY 26A. 
MAY 30..

JUN 6..
JUN 13..
JUN 17..
JUN 18..
JUN 19..
JUN 20..
JUN 21..
JUN 22..
JUN 23..
JUN 24..

JUN 25.. 
JUN 26.. 
JUN 27.. 
JUN 28.. 
JUL 4.. 
JUL 11.. 
JUL 16.. 
JUL 18.. 
JUL 19.. 
JUL 20..

JUL 24A. 
AUG 1.. 
AUG 8.. 
AUG 15.. 
AUG 20.. 
AUG 22.. 
AUG 27A. 
AUG 29.. 
SEP 5.. 
SEP 12..

SEP 19.. 
SEP 24A. 
SEP 25.. 
SEP 26..

TIME

_
 
 

1045
 

_
 
 
 
 

 
 
 

1100 
_
 
 
 
 
 
 
 
 
 
_
 
 
 
 
 
 
 
 
 

MEAN
DISCHARGE

(CFS)

462
423
385

1080
355

333
315
301
285
263

252
234
180

1270
219

283
189
327
832

1030
953
772
631
525
444

375
326
287
254
116
63

652
420
328
265

MEAN
CONCEN
TRATION
(MG/L)

112
120
135

2
131

102
96
89

109
108

101
61

131
3

127

139
123
254
730
658
518
462
450
424
383

388
350
346
241
89
88

712
351
355
334

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY)

140
137
140

5.8
126

92
82
72
84
77

69
39
64
10
75

106
63

291
1640
1830
1330
963
767
601
459

393
308
268
165
28
15

1250
398
314
239

A DISCHARGE AT TIME OF SAMPLING.

CANNON RIVER BASIN

LOCATION.--Lat 44°15'29", long 93°13'5l", in WjSE} 
stream from highway bridge, 2.8 miles upstream

05353800 STRAIGHT RIVER NEAR FARIBAULT, IIINN. 

.9, T.109 N., R.20 W., Ric

PERIOD OF RECORD.--Water temper; 
Sediment records: October 19i

s: October 1969 to 
September 1970.

September 1970. 

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

BATE

GCT 15. 
NOV 21. 
DEC 16. 
JAN 26. 
MAR 03. 

MAR 31. 
APR 01. 
APR 02. 
APR 03. 
APR 04. 
APR 05. 
APR 06. 
APR 07. 
APR 08. 
APR 09. 
APR 10. 
APR 11. 
APR 12. 
APR 13. 
APR 14. 
APR 15. 
APR 16. 
APR 17. 
APR 18. 
APR 19.

WATER
TEM 
PERA 

TURE

15.0 
8.0 
2.0 
2.0 
1.0 
4.0 
1.0 
1.0 
1.0 
2.0 
2.0 
1.5 
3.0 
5.5 
5.5 
4.5 
6.0 
3.5 
2.5 
5.0 
5.5 
7.0 
6.5 
5.0 
3.5

PR 20.
°R 21.
PR 22.
PR 23.
PR 24.
PR 25.
PR 26.
PR 27.
PR 28.
PR 29.
PR 30. 

MAY 01. 
MAY 02. 
MAY 03. 
MAY 04. 
MAY 05. 
MAY 06. 
MAY 07. 
MAY 08. 
MAY 09. 
MAY 14. 
MAY 15. 
MAY 16. 
MAY 17. 
MAY 18.

WATER 
TEM 
PERA 
TURE

2.5 
2.0 
4.0 
6.0

5.5
4.0

11.0
12.0
13.0
8.0

10.0
11.0
11.0
6.0
5.0
8.0
7.0

10.0

DATE

MAY 19.. 
MAY 20.. 
MAY 21.. 
MAY 22.. 
MAY 23.. 
MAY 25.. 
MAY 26.. 
MAY 27.. 
MAY 28.. 
MAY 29.. 
MAY 30., 
MAY 31.. 
JUN 01.. 
JUN 02.. 
JUN 03.. 
JUN 04.. 
JUN 05., 
JUN 06.. 
JUN 07., 
JUN 14., 
JUN 25. 
JUL 14. 
AUG 18. 
SEP 21.

WATER 
TEM 
PERA 
TURE

10.0
14.0
16.0
15.0
14.0
11.0
10.0
8.0
10.0
11.0
12.0
12.0
10.0
11.0
10.0
17.0
13.0
20.0
15.0
11.0
21.0
27.0
22.5
20.5



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

CANNON RIVER BASIN

05353800 STRAIGHT RIVER NEAR FARIBAULT, MINN. Continued 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MEAN SUSPENDED
MEAN CONCEN- SEDIMENT

DISCHARGE TRATION DISCHARGE

MEAN SUSPENDED 
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE
DATE (CFS) (MG/L) (TONS/DAY)

OCT 15.. . 44. 122 14 
NOV 21... 43 28 3.2 
DEC 16.. . 25 69 4.6 
JAN 26... 48 11 1.4 
MAR 02... 38 9 .95

APR 04... 309 91 76 

APR 05... 426 157 180

APR 07... 868 301 705 
APR 08.. . 989 265 708

APR 13. .. 340 93 85 
APR 14... 396 89 95

APR 15... 446 92 111

APR 18... 366 104 103 
APR 19... 402 102 111

APR 21... 923 138 344 
APR 22... 833 82 184 
APR 23... 823 125 278 
APR 24... 749 92 186

APR 25... 633 138 236

APR 28... 397 80 
APR 29... 353 82

APR 30... 332 82

86 
78

74

DATE

MAY 03. .. 
MAY 04.. . 
MAY 05... 
MAY 06. . . 
MAY 07.. .

MAY 08... 
MAY 09...

MAY 
MAY

MAY
MAY 
MAY

MAY

MAY 
MAY

MAY 
MAY

MAY 
JUN 
JUN

JUN 
JUN 
JUN 
JUN 
JUN

JUN 
JUN 
JUL 
AUG 
AUG

SEP

MAY 02... 377 47 48 SEP 

ROOT RIVER BASIN 

05385000 ROOT RIVER NEAR HOUSTON,

DRAINAGE AREA. --1,270 sq mi, approximately. 

PERIOD OF RECORD. --Water temperatures: October 1969 to Septei

CHEMICAL ANALYSES,

DIS 
SOLVED DIS-

DIS- SILICA INUM IRON 
CHARGE (SI02) (AL) (FE)

DIS 
SOLVED DIS- DIS- 
SOLIDS SOLVED SOLVED

CONSTI- (TONS (TONS 
TUENTS) PER PER (

SEP 24... 261 .37 291

DIS 
SOLVED 

CHLO- FLUO- 
SULFATE RIDE RIDE 
(S04) (CD (F) 

DATE (MG/L) (MG/L) (MG/L)

SEP 24... 18 6.0 .1

WATER YEAR OCTOBER

DIS- DIS 
SOLVED SOLVED

GANESE CIUM 
(MN) (CA)

NESS 
CA.MG) 
(MG/L)

245

NITRATE 
(N) 

(MG/L)

.64

NON- 
CAR-

nber 1970

1969 TO

DIS- 
SOLVEI 
MAG 
NE 
SIUM 
IMG)

HARD- 
NESS PERCENT 
(MG/L) SODIUM

18 3

DIS 
SOLVED 
ORTHO 
PHOS- 

NITRATE PHATE 
(N03) (P04) 

(MG/L) (MG/L)

2.8

15.. . 
16...

18... 
20. ..

22... 

25.. .

31... 
01...

03... 
04. . . 
05... 
06... 
07.. .

08. .. 
25... 
13... 
18... 
19.. .

21...

26... 

MINN.

ICFS)

349 
309 
277 
249 
230

216
209

925 
726

450 
316

245 

249

988 
844

483 
380 
312 
262 
226

200 
130 
50 
52
51

89

173

SEPTEMBER 1970 

PO-

SODIUM 
(NA) 

(MG/L)

SIUM 
(K) 
(MG/LI

SPECI- 
SODIUM FIC 

AD- COND- 
SORP- UCTANCE 
TION (MICRO- 

RATIO MHOS)

.1 458

DIS 
SOLVED TOTAL 
PHOS- PHOS 
PHORUS PHORUS 
(P) (P) 

(MG/L) (MG/L)

.09

(MG/L) (TONS/DAY)

50 47 
58 48 
59 44 
64 43 
56 35

58 34 
28 16

225 562
73 143

140 170 
130 111

106 71 

126 65

335 694 
149 340

139 181 
148 152 
138 116 
148 105 
120 73

130 70 
187 66 
33 4.4 
61 8.6 
37 5.1

96 23

122 57

ALKA-

BONATE BONATE AS 
(HC03) (C03) CAC03 

1 (MG/L) (MG/L) (MG/L)

COLOR 
(PLAT- 

TEM- INUM 
PH PERATURE COBALT 

(UNITS) (DEG C) UNITS)

7.8   4

DIS- 
TOTAL SOLVED 
ORTHO DIS- SOLIDS 
PHOS- SOLVED (RESI- 
PHORUS BORON DUE AT 
(P) (B) 180 C) 

(MG/L) (UG/L) (MG/LI

4 269



ANALYSES 0? SAMPLES COLLECTED AT WATER-QIMLTTY PARTIAL-RECORD STATIONS

ROOT RIVER BASIN 

05385000 ROOT RIVER NEAR HOUSTON. MINN.--Continued

TEMPERATURE <°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT 21. . .
DEC 1...
JAN 7. . .

MAR 5...

MAR 7...
MAR 8...
MAR 17. ..
APR 8. . .
APR 9. . .

WATER 
TEM
PERA
TURE

WATER 
TEM
PERA
TURE

(°C) DATE (°C)

8.0
2.5
0.0

1.0
0.0
6.7
9.0

10.0 
10.0

APR
APR
APR

APR
APR
APR
MAY
MAY

11. ..
21...
22...

25. ..
26...
30.. .
15...
16. ..

10.0
8 .0
8.0

13.0.
18 .0
18 .0
12.0
12-0 
15.0

DATF

MAY 18. ..
MAY 19...
MAY 26...

MAY 29...
MAY 30.. .
MAY 31.. .
JUN 1...
JUN 2... 
JUN 3...

WATER 
TEM
PERA
TURE

WATER 
TEM
PERA
TURE

I°CI DATE (°C)

18 .0
20.0
18 .0
14.0

17.0
18 .0
19.0
18 .0
18.0 
18.5

JUN
JUN
JUN
JUN

JUN
JUN
JUL
AUG
SEP

4...
5...
6...

13...

15...
17. ..
9...

11. ..
24...

20.0
20.0
22.0 
24.0
23.0 

23.0
24.0
22.0
24.0
15.0

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MEAN SUSPENDED 
MEAN CQNCEN- SEDIMENT 

DISCHARGE TRATIQN DISCHARGE 
SATE (CFS) (MG/L) (TONS/DAY)DATE

OCT 21...
DEC 2...
JAN 7...
FEB 12...
MAR 8. . .

MAR 17. . .
APR 8...
APR 9...
APR 10...
APR 11...
APR 23...
APR 24...
APR 25. . .
APR 26...
APR 30..,

MAY 15.. ,
MAY 16. . ,
MAY 17.. ,
MAY 18.. ,

MEAN
DISCHARGE

(CFS)

405
358
273
297
420

470
783
900
890
798
916
823
803
748
612

798
1140
1070
926

MEAN
CONCEN
TRATION
(MG/L)

56
42

141
21

307

90
345
420
405
283
288
268
250
239
186

390
535
420
780

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY)

61
41

104
17

348

114
729

1020
973
610
712
595
542
483
307

840
1650
1210
2030

MAY 
MAY 
MAY
MAY 
MAY

MAY
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN

JUL
AUG
SEP

19... 
27...

30...

31...
1...
2...
3...
4. ..
5...
6...

14...
15...
16...

9.. .
11...
24...

828 
1220

1460

1100
1160
1280
1070
937
849
808

1090
849

1260

439
388
388

401 
3930

7130

4280
2890
2500
950
590
390
300

3150
1400
1380

132
92

120

954
12500 
11400
9510 

27000

12700
9050
8640
2740
1490
894
654

9270
3210
4690

155
96

126

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
(METHODS OF ANALYSIS: E, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; P, PIPETl S, SIEVE;

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

DATE

JUN 3...
JUN 14.. ,

TIME

. 1500
, 1755

WATER 
TEM
PERA
TURE
(°C>

19
23

DISCHARGE
(CFS)

1100
1090

CONCEN
TRATION
(MG/L)

688
2830

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY

2040
8330

PARTICLE SIZE 

HE SIZE (IN MI 

(TONS/DAY) .002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00

PERCENT FINER THAN THE SIZE (IN MILLIMETRES) INDICATED

51 63 73 77 83 89

DBS MOINES RIVER BASIN

05476000 DES 
(Formerly published as Yfes

LOCATION.--Lat 43°37'10", long 94°59'10", in SEjSW| 

DRAINAGE AREA.--1,220 sq mi, approximately.

".24, T.102 N., R.35 W., Jacks on right bank in

1969 to September 1970. 

TEMPERATURE <<>C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE
NOV 18... 
DEC 16... 
JAN 20... 
FEB 17... 
MAR 24... 
APR 7... 
APR 8... 
APR 9... 
APR 10... 
APR 11... 
APR 12.. . 
APR 13... 
APR 14... 
APR 15... 
APR 16... 
APR 17... 
APR 18... 
APR 19... 
APR 20... 
APR 21... 
APR 22... 
APR 23... 
APR 30... 
MAY 1... 
MAY 2...

WATER 
TEM 
PERA 
TURE 
(°C) 

1,0 
0.0 
0.0 
0.0 
1.0 
4.0 
5.0 
7.0 
7.0 
6.0 
6.0 
4.0 
5.0 
5.0 
6.0 
7.0 
7.0 
5.0 
5.0 
5.0 
5.0 
5.0 

17.0 
13.0 
10.0

BATE 
MAY 
MAY 
MAY 
MAY 
MAY 
MAY 8... 
MAY 9... 
MAY 10... 
MAY 11... 
MAY 12... 
MAY 13... 
MAY 14... 
MAY 15... 
MAY 16... 
MAY 17...
MAY 18...
MAY 19...
MAY 20...
MAY 21...
MAY 22...
MAY 23...
MAY 24...
MAY 25...
MAY 26...
MAY 27...

WATER 
TEM 
PERA 
TURE

11.0

11.0
13.0
16.0
19.0
20.0
22.0
21.0
19.0
19.0
19.0
17.0
16.0

DATE 
JUN 10.. 
JUN 16.. 
JUN 17.. 
JUN 18.. 
JUN 19.. 
JUN 22.. 
JUN 23.. 
JUL 14.. 
JUL 15.. 
JUL 16., 
JUL 17. 
JUL 18., 
JUL 19., 
JUL 20., 
JUL 21. 
JUL 22. 
JUL 23. 
AUG 10. 
AUG 11. 
AUG 12. 
AUG 24. 
SEP 24. 
SEP 29.

WATER 
TEM 
PERA 

TURE 
(°C) 
24.0 
23.0 
22.0 
22.0 
20.0 
20.0 
22.0 
26.0 
23.0 
22.0 
24.0 
23.0 
23.0 
20.0 
20.0 
21.0 
23.0 
21.0 
23.0 
23.0 
24.0 
23.0 
14.0



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

DBS MOINES RIVER BASIN 

05476000 DBS MOINES RIVER AT JACKSON, MINN. Continued

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MEAN SUSPENDED 
MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFS) (MS/L) (TONS/DAYI

NOV 18. ..
DEC 16...
JAN 20...
FEE 17...
MAR 24...

APR 8... 
APR 9...

APR 11.. . 

APR 13...

APR 15... 
APR 16... 
APR
APR 17...
APR 18...
APR 19...
APR 20.. .

APR 22.. .
APR 23.. .

MAY 1...
MAY 2. . .

MAY 3...
MAY 4...
MAY 5...
MAY 6...
MAY 7...

MA 8...
MA 9.. .
MA 10...
MA 11...
MA 12...
MA 13...
MA 14...

20
44
20
18

119

1340 
1280

14DO 

1270

1150 
1140

1120
1050
1040
1160

1220
1160

966
914

848
775
692
616
560

528
471
418
387
373
390
421

13
15
71

111
88

286
223

186

187

76
77

80
77
81
73

66
65

78
67

57
70
77
62
67

73
75
62
50
59
52
42

1 f
3.
5.

28

1030 
771

703 

621

236
237

242
218
227
229

214
204

203
165

131
146
144
103
101

104
95
70
52
59
55
48

MEAN SUSPENDED 
MEAN CDNCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFS) (MG/L) (TONS/DAY)

MAY 
MAY
MAY 
MAY

MAY 
MAY
MAY 
MAY
MAY

MAY 
MAY 
MAY 
JUN
JUN 

JUN
JUN 
JUN
JUN
JUN

JUN
JUL
JUL
JUL
JUL

JUL
JUL
JUL
JUL
JUL

JUL
AUG
AUG
AUG
AUG
SEP

IS.. . 
16. .. 
17. ..
18... 
19. ..

20... 
21...
22...
23...
24...

25...
26.. . 
27... 
16...

16.. .
19... 
20.. .
21...
22...

23...
14...
15...
16.. .
17...

18.. .
19.. .

21...
22...

23...
10...
11...
12...
24...
29...

409 
398
353
334
3D2

271 
254
256 
258
268

276 
264 
240 
324

302
264 
249
256
258

256
367
636
587
401

589
528

337
274

240
268
297
268
80
27

40 
43 
52
53
56

84 
72
67 
59
52

47 
48 
40 

164

102
95

100 
102
107

102
92

167
144
93

282
195

104
104

98
95
90
82
62
58

44 
46
50 
48
46

61 
49
47 
41
38

35 
34 
26 

143

83
68
67 
70
75

70
91

287
228
101

448
278

95
77

64
69
72
59
13
4.



ANALYSES OF SAMPLES COLLECTED AT LOW-FLOW AT WATER-QUALITY PARTIAL-RECORD STATIONS 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

STATION
NUMBER DATE

05317650 8-26-70
05317700 8-26-70
05317R10 8-26-70

TIME

0900
0820
0940

DISC HARGE
(CFSI

MINNESOTA RIVER BASIN

1.50
.88

2.00

SPE 
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)

800
970
1020

HATER
TEMPER
ATURE
(DEC C)

17.0
17.0
20.0

IOWA RIVER BASIN

03448300
05448400
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545
0545

100
150
200
250
300
350
400
450
600
650
BOO
930
960
700
200
050
100
200
250
260
400
450
300
350
400
450
600
800

05458400
05458550
05458600
05458750
05458770
05458780
05458790
05458800
05458800
05458850
0545
0545
0545
0545
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546
0546

050
200
300
400
200
100
300
400
700
800
100
200
300
400
050
100
150
200
250
300
320
350
400
460
550
650
700
750
800
850
900
920
940
950
200
300

05465600

05469700

05469800

05469950
05470200
05471050

-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-8-70
-8-70
-8-70
-8-70
-8-70
-8-70
-8-70
-8-70
-8-60
-8-70
-8-70
-8-70
-8-70
-8-70
-8-70
-8-70
-8-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-9-70
-8-70
-8-70
-8-70
-8-70
-7-70
-8-70
-8-70
-7-70
-7-70
-7-70
-7-70
-7-70
-8-70
-8-70
-8-70
-8-70
-8-70
-8-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-7-70
-10-70
-10-70
-10-70

0830
0755
0900
1930
1845
1750
2020
0945
0800
0900
0815
0930
1115
1245
1345
1745
1540
1430
0740
1900
1410
1305
130
000
345
310
125
230
550
435
130

1115
1445
1110
1005
0940
1710
0805
1430
1450
1020
0930
1740
1715
0755
1100
0915
1015
1230
1150
1625
1540
1455
1405
1315
815
515
610
120
150
245
445
345
140
545

0840
1050
0940
1550
1720
1430
1320
1100
1010
0840
1030
1115

5.17
2

1C

*
*
L

1

(

1
1^

It

1

It

1

It

2
6
c

3
1

2

12

1

1

3

1C
1C
2

c
1
3
1C
1

I
1C

t
1C

1C

1
4=
6
1
1C
It
2
2C
1
6
It
2
2
5
3

10
2
2

1

.82

.8

.34

.97

.94

.05

.2

.52

.44

.4

.1

.2

.5

.1

.6

.1

.6

.1

.80

.7

.0

.41

.2

.87

.47

.08
t 9
.57
.93
.40
.99
.0
.30
.9
.28
.8
.3
.2
.32
.0
.0
.7
.1
.045
L.37
.12
.26
.10
.2
.14
.6
.62
.3
.75
.5
.6
.4
r.9
.3
.1
.9
.5
.6
.2
.4

r.s
.2
>.4
.7

.7
t.5
3.97
>.8
3.60

680
640
740
455
460
455
470
35
40
40
00
00
20
20
40
30
00
80
70

430
450
420
430
460
 

605
590
490
495
30
10
80
90
50
50
80
00
80
 
60
00
00
50
60
00
60
10
80
90
35
40
40
40
40
00
20
40
00
30
50
50

470
520
470
510
530
470
500
540
580
620
590
600
570
590
540
460

18.5
18.5
25.0
25.0
25.0
25.5
25.5
25.0
25.0
25.0
20.5
21.0
24.5
26.0
28.0
28.0
28.0
28.0
23.0
27.0
27.0
26.0
23.0
27.0
19.5
20.5
20.5
20.5
20.5
21.0
25.5
24.0
24.0
24.0
22.0
21.0
25.0
20.0

--
25.0
20.5
21.5
20.5
21.5
20.0
21.0
20.0
22.0
25.0
25.0
25.0
26.0
25.0
25.5
28.0
26.0
27.0
26.0
21.5
25.0
25.0
28.0
28.0
21.0
31.0
21.0
21.0
23.0
28.0
28.0
26.0
26.0
22.0
21.0
23.5
24.0
25.5

FLINT RIVER BASIN

-14-70 0805 4.32 550 30.5

SKUNK RIVER BASIN

-13-70

-13-70
-14-70
-13-70

05471150 7_ 13- 70

1705
1740 
1625
0800
1010

1305

1.28
2.47 
6.69
3.38

95.5
1.29 
2.75

580
760 
600
700
600
490 
950

28.5
27.0 
28.0
24.0
26.0
33.5 
31.0



ANALYSES OF SAMPLES COLLECTED AT LOW-FLOW AT WATER-QUALITY PARTIAL-RECORD STATIONS 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

05471180
05471350
05471400
05472100
05472300
05
05
05
05
05
05
05
05
05
05
05
054
054
054
054

72400
72450
3000
3020
3050
3100
3200
3250
3300
3350
3400
3450
4190
4200
4300

-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-14-70
-14-70
-14-70

05476550
05476600
05476650
05476700
05476720

05477600

05477800
05478100

05478400
05479600
05479800

05480100
05480300
05480700
05480720
05480760
05480800
05480820
05480860
05480900
05480940
05480980
05481600

05481800
05481900
05482100
05482120
05482180
05482200
05482220
05482320
05482360
05482380
05482400
05482410
05482420
05482440
05482460
05482480
05482700
05483050
05483100
05483150
05483200
05483250
05483320
05483330
05483340 
05483350
05483360
05483380
05483400
05483450
05483620
05483640
05483660
05484200
05484700
05485600
05485660
05485850
05485900
05486100
05486150
05486300
05486350
05486400
05486700
05486900

3-25-70
9-25-70
9-25-70
3-25-70
9-28-70

3-25-70

3-25-70
3-26-70

3-25- T0
3-27-70
9-27-70

3-28-70
3-27-70
3-26-70
3-26-70
3-26-70
3-27-70
3-27-70
3-27-70
3-27-70
3-27-70
3-27-70
-14-70

-14-70
-14--0
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-13-70
-14-70
-14-70
-14-70
- 14- 70
-14-70
-14-70
-14-70
-14-70
-14-70
-14-70
-14-70
-14-70
-13-70
-13-70 
-14-70
-14-70
-14-70
-14-70
-13-70
-13-70
-13-70
-13-70
-13- 0
-13- 0
-13- 0
-14- 0
-29- 0
-29- 0
-28- 0
-28-70
-29-70
-28-70
-28-70
-29-70
-29-70

TIME
DISCHARGE 

(CFS)

SPE 

CIFIC 
CON 
DUCT 

ANCE 
(MICRO- 

MHOS)

SKUNK RIVER BASIN   CONTINUED

1225
1135
1310
1045
1240
1420
1535
1030
1420
0910
1240
1655
2050
2000
1710
1620
1515
1125
1040
0945

DES

1305
1155
1110
1030
1015
1100
1340
1430
1545
1050
1500
0945
0845
1240
0935
1210
1010
1530
1350
1215
1440
1350
1435
1315
1140
1100
1015
1340
0950
1045
1245
0915
0950
1055
1125
1310
1405
1455
1535
1600
0915
1005
1055
0825
1125
1500
1225
1540
1410
1335
1405
1120
1535
1450
0935
1015
1230
1305
1700
1355
1310
1215
1105
1005
1425
1515
1005
1040
1800
1610
0900
1500
1440
0845

6
3
2

10
31

3
4

390
2

21

1

2
0

20
0
0

1

MOINES

1
0
0
1

0

1

1
1

1

1

2
1
2
2
2
7
4
9

18
3
7
3
8

23
4
2
7

51
5
7
4
4
9
3
6
3
2
6
3
8

18
30

7
9
3
6

30
2
3

38
1
3
2
5

1
1
8

1
10

.30

.80

.39

.4

.2

.78

.28

.67

.1

.93

.14

.094

.75

.2

.66

.27

RIVER

.045

.74

.95

.29

.012

.46

.18

.015

.42

.37

.58

.53

.63

.068

.091

.48

.87

.40

.51

.54

.28

.39

.49

.27

.64

.84

.75

.2

.84

.35

.43

.90

.9

.28

.05

.34

.7

.35

.97

.20

.66

.98

.56

.45

.22

.18

.80

.99

.66

.4

.1

.58

.39

.83

.65

.7

.68

.40

.1

.85

.20

.86

.39

.31

.60

.75

.55

.021

.62

.4

.013

730
540
400
580
500
500

1050
500
650
680
630
450
460
450
480
520
500
--

690
680

BASIN

710
730
980

1400
540
980
975
580

1500
570
380

1330
1000
1350
630
900
750
650
750
860
680
600
700
750
690
730
640
540
760
730
540
810
750
600
830
560
570

1750
690
570
710
600
510
575
495
420
530
580
530
525
530
580
490
440
700
700
605
490
580
470
500
500
540
630
710

1130
430
500
360
340
480
450
460
490

WATER 
TEMPER 
ATURE 
(DEG C)

30.5
28.5
34.0
26.0
29.0
30.0
28.5
28.0
31.5
26.5

24.0
20.5
20.0
20.5
22.0
22.0
29.0
26.5
24.5
21.5
21.0
19.0
18.0
22.0
22.0
22.0
21.5
23.5
29.0
30.0
30.0
31.5
25.5
30.0
23.5
20.5
20.5
33.5
26.5
27.0
31.5
23.5
23.5
28.0
27.0
27.5
29.0
29.5
29.5
29.5
23.0
24.5
27.0
23.5
28.0
35.5
28.5
35.5
30.5
29.5
34.5
31.0
31.0
31.5

28.0
32.0
32.0
29.0
30.0
29.0
27.0
26.5
27.0
34.5
34.0
28.0

24.0
33.0
37.0
21.0

8.2 
6.9 
8.4 
8.3



ANALYSES OF SAMPLES COLLECTED AT LOW-FLOW AT WATER-QUALITY PARTIAL-RECORD STATIONS

,TE TIME (CFS)

SPE 
CIFIC 
CON 
DUCT 
ANCE

MHOS)

WATER 
TEMPER-

(DEG C)

05487400
05487700
05487800
05467900
05488550
05486600
05488700
05489300
05489400

05490100
05490200
05490300
05490400
05490700

-29-70
-28-70
-28-70
-28-70
-2 -70
-2 -70
-2 -70
-1 -70
-1 -70

-1 -70
-1 -70
-1 -70
-1 -70
-1 -70

0745
1320
1400
1520
1030
1200
1300
0830
0910
1250 
1030
1435
1140
1500
1155

DES MQINES RIVER BASIN CONTINUED

.012

.054

.12
1.69
.007
.18

2.34
0
.18
.63

6.21
0
.093
.55
.025

FOX RIVER BASIN

23.5
30.0
29.5
32.0
26.5
26.5
26.0
26.5
26.5
35.0
30.0
32.0
29.5
33.5
28.0

7.8 
8.6 
S.I 
8.1 
S.O 
S.O 
7.9 
7.6 
7.9 
S.5 
7.5 
S.2 
7.8 
8.3 
7.8

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN INDIANA 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTSt WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

NOV 26.. ,

APR 14...

DISCHAR 
TIME (CFS)

055245

1200 488

1500 460

CONCEN- 
GE TRATION 

(MG/L)

00 IROOUOIS

99
84 
96
76 
46

SUSPENDED
SEDIMENT 
DISCHARGE 
( TONS/DAY)

ILLINOIS RIVER

RIVER NEAR FORESMAN

12 
111 
23 
78 
57

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL,

DATE

WATER 
TEM 
PERA 
TURE 

TIME (°C)

DATE

BASIN

(LAT 40 52

APR 22.... 
MAY 26....

AUG 21.... 
SEP 30....

WATER YEAR

TIME

14 LONG

1345
1200

1055 
1020

DISCHARGE 
(CFS)

87 18 24)

2790 
660

30 
596

CONCEN 
TRATION 
(MG/L)

70 
162

148 
53

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

527 
324 
42 
12 
86

OCTOBER 1969 TO SEPTEMBER 1970

NUMBER PARTICLE SIZE 
OF 

SAM- PERCENT FINER THAN THE SIZE I IN MILLIMETRES) 
PLING DISCHARGE 
POINTS (CFS) .062 .125 .250 .500 1.00 2.00 4.00 8.00 16.0

INDICATED 

32.0 64.0

METHOD 
OF 

ANALY 
SIS

S

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN ILLINOIS

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE TIME

WATER 
TEM 
PERA 
TURE 
(°C)

05415500 EAST

OCT
DEC
JAN
FEE
MAR

02
09
16
17
19

1600
1630
1400
1430
1000

19.0
0.5
0.0
0.0
6.0

DIS 
CHARGE 
(CFS)

FORK GALENA

3.32
3.38
4.45
4.02
5.92

SPECIFIC 
CONDUCT 

ANCE DATE

GALENA RIVER BASIN

RIVER AT COUNCIL HILL

750
1000
850

1050
 

APR
JUN
JUL
AUG

(LAT

22
08
17
27

TIME

WATER 
TEM 
PERA 
TURE 
(°C)

42 28 06 LONG 090

1330
1600
1600
1230

10.0
24.5
25.5
23.0

DIS 
CHARGE 
(CFS)

20 20)

10,
5,
2,
2,

.7

.96

.46

.38

SPECIFIC 
CONDUCT 

ANCE

845
630
925



ANALYSES OF SAMPLES COLLECTED 4T MISCELLANEOUS SITES IN IOWA

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT

DEC
JAN
FEB
MAR

OCT
NOV
DEC
JAN
FEB
MAR

OCT
NOV
DEC

JAN
FEB

MAR

16

06
13
10
10

17
12
09
13
10
09

15
12
02
09
14
04
10
10

TIME

1630

1630
1030
0915
0930

0930
1350
0915
1215
1030
1630

1455
235
020
600
550
110
445
520

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOS)

__

570
__
 

425

054116

550
550
--
--

405

550
__
 
--

460
 
--

670

TEMP 
ERATURE 
(DEG C)

6.5
6.0 
0.5
0.0
0.0
3.0

3.0
6.5
0.5
0.0
0.0
0.0

6.0
5.5
1.5
1.0
0.0
1.0
0.0
2.0

PH
(UNITS)

UPPER IOWA

_
--
8.4
8.2

DATE TIME

RIVER BASIN

APR 13 1700
MAY 11    "° 
JUN 09
JUL 20
AUG 31

TURKEY RIVER BASIN

 
 
 
6.4
6.2

--
 
 
--
--
--
--

APR 13
MAY 11
JUN 09
JUL 20
AUG 31

R (LAT 42 44 2

APR 16
26

MAY 12
JUN 10
JUL 21
SEP 01

1530
1530
1620

1540
1330
1420
1405
1435

1500
1210
1325
0955
1245
1255

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOS)

450

 
--
 

56 56)

475
--
--
 
 

490
 

460
550
450
 

TEMP 
ERATURE 
(DEG C)

19
23
21
20

4
20
24
25
19

10
19
20
22
23
20

5 
5
0
0
5

5
0
0
5
0

0
0
0
0
5
0

LITTLE MAOUOKETA RIVER BASIN

OCT
NOV
DEC

JAN
FEB
APR

NOV
DEC

JAN
FEB

15
13
01
09
15
11
17

10 
04
10
15
05
12

0855
1400
1500
1355
0935
1300
0945

225 
045
405
510
345
220

05414500

490
650
 

650
570
610
590

450 
570

--
590
--
 

LITTLE MAOUOKETA RIVER NEAR

6.0
4.5
3.5
1.0
0.0
0.0

11.0

9.5
5.5 
0.5
1.0
0.0
1.5
0.0

05420560 WAPSIPINICON

OCT
NOV
DEC
JAN
FEB
MAR

OCT
NOV
DEC
JAN
FEB
MAR

OCT
NDV
DEC
JAN

FEB

07
17
15
21
19
16

17
12
08
12
09
09

14
10
10
08
13
06
10

1430
1410
1545
1500
1200
1615

215
050
155
530
500
345

0930
1030
1620
1430
1500
1100
1545

__
330
450
340
360
305

05421000

_
425
 
 
--
300

05422000

360
450
 
--
--
 
 

14.5
3.5
0.5
0.5
0.5
1.0

 
 
 
 
--
--
 

MAQUOKETA

-

--
--
--
 

WAPSIPINICON

RIVER NEAR

_
--
--
--
--
--

DURANGO (LAT

APR 26
MAY 13
JUN 02

09
JUL 22
SEP 02

RIVER BASIN

MAR 12 
APR 17 

30
JUN 09
JUL 23
SEP 03

RIVER BASIN

ELMA (LAT 43 1

APR 16
MAY 22
JUN 17
JUL 22
AUG 24

42 33 16 LONG

0950
1455
0905
1440
1420
1620

1420 
1115 
0950
1150
1000
0900

4 34 LONG 092

1215
1110
1000
1440
1230

WAPSIPINICON RIVER AT INDEPENDENCE I LAT 42 27 49 LONG

7.0
7.5
0.5
0.0
0.0
0.5

HAPSIPINICON

6.0
--

0.5
0.0
0.0
1.5
0.0

__
--
--
8.4
8.6
7.9

APR 16
MAY 11
JUN 09
JUL 20
AUG 31

RIVER NEAR DEHITT (LAT 41

_
 
 
 
--
 
 

MAR 12
APR 03

16
MAY 14
JUN 08
JUL 22
SEP 02

1050
1100
1030
1100
1125

090 44 46)

 
360
 

600
590
560

"

510
 

520

31 46)

610
420
335
300
360

091 53 42)

390
--
 
--
 

19.
16.
10.
14.
24.
20.

2.
13. 
19.
23.
24.
20.

5.
21.
24.
24.
22.

10.
21.
24.
25.
19.

0
0
0
0
0
5

0 
5 
0
5
5
5

0
5
0
0
5

5
5
0
5
5

46 01 LONG 090 32 05)

1110
1210
1735
1000
1625
1540
1615

360
--
 
320
450
350
 

_
6.
9.

19.
23.
26.
20.

_
0
5
5
5
5
5

IOWA RIVER BASIN

OCT

DEC
JAN
FEB
MAR

08
30
02
12
05
06

1320
1550
1005
0950
1015
1020

05449000

__
--

600
875
925
 

EAST BRANCH IOWA RIVER NEAR

10.0
4.5
0.5
0.5
0.5
0.0

05451500 IOWA RIVER

OCT
MOV
DEC
JAN
FEB

28
24
15
26
25

0945
1530
1430
1630
1545

__
 
--

600
 

4.0
3.0
0.5
0.0
0.0

_
--
 
 
--
 

KLEMME (LAT 4

APR 02
JUN 02

30
AUG 10
SEP 23

AT MARSHALLTOWN (LAT 42 04

__
--
--
 
 

MAR 24
APR 27
JUL 01

21
AUG 24

3 00 31 LONG

1140
1110
1210
0950
1115

00 LONG 092

1620
1630
1520
1530
1555

093 37 42)

670
750
700
750
740

54 16)

_
430
--
 
 

2.
15.
27.
25.
15.

1.
20.
29.
24.
21.

0
5
0
0
0

5
5
5
0
0



ANALYSES Of SAMPLES COLLECTED AT MI SCELLATOOUS SITES IN IOWA

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER I'EAR OCTOBER 1969 TO SEPTEMBER 197C

DATE

OCT
NOV
DEC

JAN
FEB 
MAR

OCT
NOV
DEC

JAN
FEB

OCT
NOV
DEC

JAN

FEB

OCT
NOV
DEC
JAN
MAR

OCT
NOV
DEC
JAN 
FEB
MAR

OCT
NOV
DEC
JAN

FEB
MAR

OCT
NOV
DEC
JAN
FEB
MAR

OCT
NOV
DEC
JAN 
FEB
MAR

OCT
DEC
JAN

FEB
MAR

OCT
NOV

DEC

JAN

FEB
MAR

27
25
11
16

24

29
25
08
16
28
12
24

29
24
09
17
15
28
24

24
24
15
27
12

27
24
15

12
12

27
25
15
16
28
11
05
12

24
20
18
23
20
19

27
25
16

11
12

27
15
26
28
11
02
12

22
13
20
09
18
15
23
18
04

TIME

1030
1315
1030
1400

1345

1030
1420
1530
1530
1030
1145
1125

1230
1000
1100
1110
1100
1210
0825

0845
1335
1330
1030
1155

1145
1525
1150

0950
1115

1020
0900
1605
1040
1340
1440
1400
0950

0945
1440
1125
1250
1410
1230

1605
1035
1500

1120
1405

1510
0950
1415
1505
0935
1545
1515

1035
1125
1155
1000
0900
1520
1040
1540
1420

SPECI 
FIC 

COND 
UCTANCE TEMP- 
(MICRO- ERATURE PH 
MHOS) (DEG C) (UNITS)

600
 
 
 

550

600
 
 

750
790
 

400

675
 
 

720
 

725
 

05453500

330
375
420
350
"

 
780

 
"

   

520
 

570
 
 

 
   
 
 
~

05455000

__
 
 

__

 
 
 
 
 

._  --     

DATE

IOWA RIVER BASIN   CONTINUED

3.5
4.0
0.5
0.5 
0.5
0.0 
3.0

3.5
4.5
1.0
0.5
0.0
0.5
0.0

10 IOWA RIVER AT MARENGO (L 

4.0
3.5
0.5
0.5
0.5
0.0
0.0

LAKE MACBRIDE NEAR SOLON (

10.0
5.0
1.5
0.0
0.5

4.0
5.0
0.5
0.0 B.4 
0.0
3.0

4.5
2.0
0.0
1.0
0.0 8.6
0.0
1.5
1.5

9.5
1.5
0.0
0.0 8.4
0.0
3.5 8.6

RALSTON CREEK AT IOWA CITY

6.0
1.0
1.0
0.0 8.2 
0.0
3.0

4.5
0.5
0.0
0.5
0.0
1.0
3.0

) ENGLISH RIVER AT KALONA ( 

12.0
4.0
0.5
1.0
0.0
1.0
0.0 8.6
0.0 8.0
1.5

APR
MAY
JUL

AUG
SEP

APR

MAY
JUN
AUG
SEP

MAR
APR
JUN
AUG

SEP

27
2B
02
16
11
23

09
14
2B
27
30
10
24

4B 4

13
29
01
10
2B
09
24

LAT 41 47

MAR
APR
MAY
JUN
SEP

MAR
APR
MAY
JUN 
JUL
AUG

MAR
APR

MAY
JUN
JUL
AUG

APR
MAY
JUN
JUL
AUG
SEP

(LAT

MAR
APR
MAY
JUN 
JUL
AUG

MAR
APR
MAY
JUN
JUL

AUG

MAR

APR

MAY
JUL
AUG

SEP

23
27
28
24
24

23
2B
2B
22
27
27

23
07
14
27
27
22
27
25

23
22
24
30
26
02

41 39

23
28
28
22
30
25

23
27
28
22
28
30
25

13
19
09
22
28
28
06
26
IB

TIME

1005
1400
0920
1100 
1100
1300

1200
1115
1530
1045
1355
1205
1000

1 LONG 092 0 

1000
1040
1045
1030
0930
1400
1300

42 LONG 091

1530
1300
0930
1020
0910

1455
1130
1105
1045 
1515
0930

0950
1630
1355
1130
1000
0925
1055
1320 

24 LONG 091

1510
1450
1505
1000
1420
1550

50 LONG 091

1405
0915
1155
1410 
1150
1555

1115
0915
1355
1515
1115
1320
1400

1000
0950
1430
1140
0915
0945
1150
1010
1200

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOS)

510
 
 

600
570

 
4BO
 

550
510
480 

3 42)

550
 
520
 
 

430

34 28)

320
 

220
320

29 15)

550
450

460

1 35 55) 

470
 
 

470
510
460
 

32 27)

 
--
 
 
 

30 4B)

680
 

660
600

600

_
_
_
_

42 56)

_
__
_

430

_
_
 

TEMP 
ERATURE 
(DEG C)

19
20
26
21 
22
14

9
a

20
IB
30
21
15

3
20
20
21
23
24
16

4
14

24
17

2
20
16 
21
25
20

1
15
9

15

20
24
25

14
26
25
24
21
26

1
16
18
20 
26
26

1
15

20
26
26
26

2
3
9

12
20
24
23
18
21

.5

.0

.0

.5

.0

.0

.0

.0

.5

.0

.5

.5

.0

.0

.5

.0

.0

.5

.0

.0

.5

.5
 
.0
.0

.0

.0

.5 

.0

.5

.0

.5

.5

.5

.0
 
.0
.0
.5

.5

.5

.5

.0

.0

.5

.5

.5

.0

.0

.5

.5

.5

.0

.0

.0

.5

.5

.0

.0

.5

.0

.0

.5

.0

.5

.5



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN IOWA

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT 07 
NOV 17 
DEC 16 
JAN 22

MAR

OCT 
NOV 
DEC

FEB 
MAR

OCT 
NOV 
DEC

FEB 
MAR

OCT 
NOV

JAN 
FEB 
MAR

NOV 
DEC 
JAN 
FEB 
MAR

OCT

DEC
JAN 
FEB 
MAR

OCT 
NOV

JAN 
FEB 
MAR

OCT 
NOV 
DEC

MAR

OCT 
NOV

JAN 
FEB

OCT 
NOV 
DEC 
JAN 
FEB 
MAR

OCT 
NOV 
DEC 
JAN

MAR

17

07 
17 
15

19 
17

06 
18 
16

18 
18

03 
18

18 
05 
18

17 
15 
21 
20 
16

08

15
21 
20 
16

07 
17

22 
19 
05 
18

06
18 
16

13 
18

06
18

23
18

06 
18 
17 
23 
18 
19

27 
25
16 
05 
27 
25

TIME

1050 
1630 
0900 
0850

1050

1250 
1525 
1645

1345 
0910

1650 
0930 
1325

1625 
1115

1330 
1100

1525 
1145 
1325

1 55 
1 05 
1 30 
1 30 
1 00

0950

1150 
1135 
0935 
1140

0850 
1825

1110 
0930 
1355 
0920

1510 
1230 
1530

1415 
1540

1045 
1620

1100 
1050

1320 
1445 
0845 
0915 
1225 
0930

1330 
1000 
1025 
1105 
1115 
1120

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOS)

355 
660
410

550

460
510

310 
400

400 
400 
610

440 
480

460 
400

420 

600

370 
520 
580 
910 
875

900

875 
650 
750 
810

05462000

480 
550

500 
550

660

380 
630

540

490 
325

560
550

054640

420 
520 
600 
560 
470 
560

05464130

TEMP 
ERATURE PH 
(DEC C) (UNITS) DATE

IOWA RIVER BASIN   CONTINUED

14.5
3.5 
0.5 
0.5 
1.0 
1.0

15.0 
3.5 
0.5 
0.5 
1.0 
1.0

18.0 
3.5 
0.5 
0.5 
1.0 
4.0

20.0 
3.5 
0.5 
0.5 
1.0 
2.0 
4.0

15.0 
3.0 
0.5 
0.5 
1.0 
1.0

10.0 
6.5

0.5 
1.0 
2.0

SHELL ROCK RIVER

13.5 
3.5 
0.5 
0.5 
0.5 
2.0 
4.0

18.0 
3.5 
0.5 
0.5 
1.5 
4.0

18.0 
3.5 
0.5 
0.5 
1.0

00 CEDAR RIVER

18.0 
4.0 
1.0 
0.5
1.0 
4.0

FOURMILE CREEK

5.5 
3.5 
0.5 
0.0 
0.0 8 
2.0

APR 
MAY
JUN 
JUL

APR 
MAY 
JUN 
JUL 
AUG

APR
MAY 
JUN 
JUL 
AUG

APR 
MAY
JUN
JUL 

AUG

APR 
MAY 
JUN 
JUL 
AUG

APR 
MAY 
JUN 
JUL 
AUG

AT SHELL ROCK (LAT

APR
MAY 
JUN 
JUL 
AUG 
SEP

APR 
MAY 
JUN 
JUL

AUG

15 
21 
16 
20 
25

16 
21 
16 
22 
25

15 
21 
16 
21 
25

15 
21 
16 
07 
10 
21 
25

16 
22 
17 
20 
24

16 
22 
18 
24 
25

42

15 
21 
16 
21
20 
25

14 
20 
15 
01 
21 
26

MAR 19 
MAY 20 
JUN 15 
JUL 21 
AUG 26

AT WATERLOO (LAT 42 29

APR 15 
MAY 20 
JUN 15 
JUL 21 
AUG 26

NEAR LINCOLN (LAT 42 13

MAY 27 
JUN 11 
JUL 01 

22 
.6 AUG 24 

SEP 22

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 

TIME MHOS)

1825 
1650 
1515 
1400 
1045

0920 
1820 
1650 
1235 
1205

1330 
0900 
1050 
1740 
1600

1430 
1130 
0850 
1315 
1300 
1630 
1730

1420 
1335 
1330 
1200 
1635

1545 
1530 
1000 1 
1320 
0855

39 10 LONG 093

1620 
1445 
1320 
2045 
1410 
1420

1120 
1645 
1635 
1225 
1515 
1050

1145 
1135 
1045 
1130 
1350

44 LONG 092 20

1155 
1430 
1200 
1330 
0840

32 LONG 092 36

1445 
025 
335 
055 
420 
215

500 
560 
550 
560 
420

355 
510 
410

54) 

510

470 
455 
420

590 
580 
550 
520 
500 
485 
415

660 
520 
590 
600 
620

875 
780 
000 
940 
700

35 46) 

580

580 
550 
530 
480

550 
530

490 
470

510 
530 
520 
520 
500

031

560 
560 
530 
510
450

39)

515 
560

TEMP 
ERATURE 
(DEC C)

5.0 
25.5 
23.0 
22.5 
23.0

5.0 
24.5 
24.0 
23.5 
23.0

5.0 
21.0 
23.0 
23.5 
23.0

5.0 
25.5 
23.0 
24.5 
26.5 
23.5 
23.0

6.0 
24.5 
25.0 
22.5 
23.0

6.0 
24.5 
25.0 
23.5
19.5

5.0 
24.5 
23.0 
23.5 
24.0 
23.0

9.0
24.5 
25.0 
26.5 
25.0 
22.0

4.0 
20.5 
25.0 
21.0 
22.0

5.0 
21.0 
26.0
23.0 
20.0

21.0 
23.0 
30.0 
22.0 
27.0 
18.0



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN IOWA

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT Z5°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT
NOV

DEC
JAN

FEE
MAR

OCT
NOV
DEC
JAN

FEE
MAR

27
18
19
25
16
05
27
25
25

27
25
16
05
27
25
09
25

TIME

1240
1445
0950
0930
0930
1055
1030
1230
1020

1445
1045
1130
1010
1255
1045
1130
1220

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOS)

05464133

 
--
 
 
 
 
 

 
 
 
 
 
 
 

TEMP 
ERATURE PH 
1DEG C) (UNITS)

HALF

5
1
0
2
0
0
0
0
2

5
3
0
0
0
0
0
2

IOWA RIVER

MILE CREEK NEAR G

. 0

.0

.5

.0

. 0

. 0

.0 8.5

. 0

. 0

.5

.5

.5

.0

.0 8.4

.0

. 5

.0

05464500 CEDAR RIVER AT CEDAR

NOV

DEC
JAN
FEE
MAR

NOV

JAN
FEE

13 
24
23
26
24
26

19

22
03
19

1330 
1230
1020
1100
1030
1220

1150

1120
1230
1200

700
 
 

520
"

580
670 
780
 
560

1 
5
0
0
0
1

2
0 
0
0
0

.0 

.5

.0

.0

.0

.5

.5

.0

.0

.5

.0

SKUNK

DATE

BASIN   CONTINUED

APR
MAY
JUN
JUL

AUG
SEP

APR
MAY
JUN
JUL

AUG
SEP

RAPIDS (LAT

APR
MAY 
JUN
JUL
AUG
SEP

ELLO (LAT 41

JUN
JUL 
AUG
SEP

RIVER BASIN

05470000 SOUTH SKUNK RIVER NEAR AMES (LAT

OCT
NOV
DEC
JAN

MAR

02
06
01
09
30
02

1325
1000
1020
1010
1130
1035

690
810
BOO
650
850
 

15
7
0
0
0
1

05470500

NOV
DEC 
JAN

MAR
APR

06
01

30
02
03

1430
1405

1310
1500
1030

_
750

800
540
730

05471000 SOUTH

NOV
DEC
JAN

MAR

MAY

OCT
NOV

JAN

MAR

OCT
NOV
DEC
FEE

06
01
09
30
02

07

06
03

06

02

21
17
15
16

1210
1200
1150
1010
1235

1240

1045
1105

0910

1050

1545
0945
0930
1035

 
625

740
840
580

600

650
710

730

300

05472500

_
 
 

470

8
2
0 
0
1
2

SKUNK

7
1
0
0
1
7 

14

SOUTH 

15
6
1
0
0

NORTH

12
6
0
0

05474000

OCT
NOV
DEC

JAN
FEE

20
18
02
16
20
17

1230
1520
1400
1400
1430
1450

560
690
--
700
850
480

15
4
1

0
0

.5

.5

.5

.5

.0

.0

APR
MAY
JUN
JUL
AUG

SQUAW CREEK AT AMES (LAT 42

.0

.0

.5

.0

.0

.0

RIVER BELOW SQUAW

.5

.0

.5

.0

.0

.0 

.5

.5

.0

.0 

.0 7.7

.0

SKUNK RIVER NEAR

.0

.0

.0

.0 8.4

MAY

JUN 
JUL

AUG

CREEK NEAR

JUN

JUL
AUG

27
27
11
01
08
22
24
22

27
27
11
01
22
24
22

41 58

24 
25 
25
24
24
24

18
10 
06
18

42 04

03
07
04
02
06

01 21

07
13
04 
02
13
05

SPECI 
FIC 

dONI- 
UCTANCE 
(MICRO- 

TIME MHOS)

2 41 LONG 09

1435
1515
1020
1300
1610
1015
1330
1140

1245
1130
1050
1110
0945
1255
1000

14 LONG 091

1040 
1100 
1100
0830
0855
1225

1045
1115
0950
1115
1400

05 LONG 093

1250
0915
1210
1355
1350

LONG 093 37

1300
1350
1505 
0930
1545
1420

AMES (LAT 42 00 31

04
23
02
06
13

SEP u? 
24

APR 06
MAY
JUN 
JUL
AUG 
SEP

05
01 
06

28

SIGOURNEY (LAT 41

APR
MAY
JUN
SEP

SKUNK RIVER AT AUGUSTA (LAT 40

.0

.5

.5
  __
.0
.5

MAR
APR
MAY
JUN
AUG
SEP

21
20
24
17

45 13

17
20
21
22
04
16

1335
1200
1125
1100
0950
1220 
1340

1100
1130
1135 
1130
1100 
1145

2 36 39)

TEMP 
ERATURE 
(DEG C)

24.0
 
 

495
500
540
 
 

 
 
550
510
 
 

40 01)

520

 
 
 

580

445
 

37 02)

760
650
770
640
610

45)

510
489
740 
520
590
560

LONG 093

710
 

650
630
740
760 
710

92 39 31) 

700
 

490
525
700

21
23
30
28
18
25
18

18
21
22
30
21
25
18

14 
19 
24
26
19
18

2
25
23 
22
24

2
14
16
32
20

15

16
30
32
18

.0

.5

.0

.5

.5

.0

.0

.5

.0

.0

.5

.0

.0

.0

.5 

.5 

.5

.5

.0

.5

.0

.5

.5 

.0

.0

.0

.0

.5

.0

.0

.0

.5 

.0

.0

.0

35 37)

16
22
30
20
23
24 
16

18
19 
23
24
15

.5

.0

.0

.5

.0

.5 

.0

.0

.0 

.5

.0 

.0

18 03 LONG 092 12 161

1450
1010
1515
1740

LONG 091 16

1210
1235
1240
1200
1235
1150

__
450
 
 

40)

650
430
400
 

450
250

12
20
24
15

3
10
21
25

17

.0

.0

.0

.5

.0

.0

.5

.5
 
.0



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN ICWA 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C>, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT

JAN
FEE

OCT
NOV

FEE
MAR

03
27

OS
02
27

03
05

18

21
06
04

TIME

0950
1215

1235
1320
1145

1540
1110

1145

1230
1110
1030

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOSI

05476500 WEST

 
 

1080
1280
750

05476750 WEST

 
810

_
950
650

TEMP 
ERATURE PH 
(DEE C) (UNITS!

DES MOINES 

FORK DES MOINES RIVER AT

15.5
2.0
1.5
0.5
0.5
1.0

FORK DES MOINES RIVER AT

15.5
7.0
2.0 
1.0
0.5 
0.5
1.0
2.0

SPECI 
FIC

COND 
UCTANCE 
(MICRO- 

DATE TIME MHOS)

RIVER BASIN 

ESTHERVILLE (LAT 43 23 51 LONG 091

MAR
MAY
JUN 
JUL

SEP

' HUMBOLDT

APR
MAY
JUN

AUG

SEP

05478000 EAST FORK DES MOINES RIVER NEAR BURT I

OCT 03

DEC
JAN
FEE

MAR

OCT
NOV
DEC

FEE
MAR

NOV
DEC
JAN

MAR
APR

NOV

OCT

DEC

JAN

FEE
MAR

OCT
NOV
DEC
JAN

MAR
MAR
APR

OCT
NOV
DEC

JAN

FEE
MAR

APR

27
03
05
02
27
30

03
05
03
18

21
06
04
18

04
04
14

17
09
01

04 
19

01
30
02
18

22
05
04

03
05
01
12
22
30
09
18
01

09
04
01
16
08
19
04
03
30
17

1240
0940
1525
1030
1450
1415
0945

1425
0920
1325
1225

1440
0900
0850
1540

1120
0855
0855

1205
1420
1415

1450 
1345

1145

1620
1110
1410
1500

0940
1420
1410

0930
1450
1615
1500
1310
1520
1020
1105
1145

1240
1325
1640
1440
1030
1700
1000
0955
1520
0940

_
--
850
560
725
700
700 

05479000 EAST

630
750
800
 

_
950
520

800
900

_
630
 

05480500

700

05481000

700
810
820
 

_
980
560

05481300

650
770
850

1000
 

950
 
 
"

 
 
 
 
 

1070
660
 
 

16.5
2.0
1.5
0.5
0.5
1.0
2.0

15.5
7.0
2.0
1.5
0.5 
0.0
   
2.0
1.5

3.5
0.0
0.5
0.5 
1.5
2.5
4.0

DES MOINES RIVER AT FORT

12,0 
8.0 
2.0 
0.5
0.5
1,0

BOONE RIVER NEAR WEBSTER

15.5
4.5
2.0
0.5
0.5 
0.5
0.5
2.0

APR
MAY
JUN
JUL

AUG
SEP

APR

MAY
JUN

JUL
AUG

SEP

MAY
JUN

AUG

SEP

DODGE (LAT

MAY
JUN 
JUL
AUG 
SEP

CITY (LAT

APR
MAY
JUN
JUL
AUG

SEP

30
11
03 
01
29
08

(LAT

02
05
03
30
07 
19
22

LAT

08
11
03
01
30
25
08

02
15
05
03
29
21
07
19
22

05
05
29
07 
19
27
22

42

03 
08 
01
01
10 
02

42

01
06
05
01
05 
19
27
23

DES MOINES RIVER NEAR STRATFORD (LAT 42

14.5
7.0
2.0
0.5
0.5
0.0
1.0
3.5
4.5

15.5
8.0
2.0
0.5
0.0
0.0
0.0
3.5
3.0
8.5

MAY
JUN
JUL

AUG

SEP

MAY

JUN
JUL
AUG

SEP

08
01
01
21
10
19
09
25

05
18
19
21
02
08
19
20
16
30

1240
1320
1145 
1510
1520
1105

42 43 12 LONG

0930
1605
1330 
0840
1140 
1400
1615

43 12 38 LONG

1445
1525
0950
1710
1435
1715
1000

1120
1250
1400
1125
1540 
1330
0955
1310
1425

0945
1225
1110
1525 
1515
1450
0915

30 22 LONG 094

1130 
1450 
1545 
1515
1650 
1545

26 01 LONG 093

0915
1420
0940
1240
1625
1100
0955
1550

260
840
800 
890
810

1000

094 13

800

760 
730
650

750

094 10

_
710
780
710
750
 
870

700
 

675
650
630

595
 

725

660
720
600

_
700
680

12 04)

750 
500 
690 
650
600 
650

48 12)

_
500
710
700
495

700
720

TEMP 
ERATURE 
(DEG C)

16 40)

2
22

25
26
19

06)

2
14
16 
24
25 
23
18

35)

4

25
26
22
11

3
7

17
16

21
25
23
18

14
17
26
25 
23
23
18

4 
14

30
26 
24

4
18
17
30
21 
23
22
17

.0

.0

.5

.0

.0

.0

.0

.0 

.0

.0 

.0

.5

.5
 
 
.5
.0
.0
.0

.0

.0

.0

.0

.5

.0

.0

.5

.0

.5

.0

.0 

.5

.0

.5

.5 

.0

.0

.0

.5

.0

.0

.0

.0

.0 

.5

.0

.0

15 04 LONG 093 59 52)

1000
1235
0920
1010
1440
0940
0925
1010

1355
1620
0945
1530
1140
1500
0935
1040
1145
1505

710
670
600
 

740
 

860
750

 
 
 
 
650
 
 
__
 

16
15
28
21
25
22
23
14

7)

17
19
20
21
20
26
25
21
15
18

.0

.5

.0

.0

.0

.0

.0

.0

.0

.0

.5

.5

.0

.0

.5

.5

.5

.5



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN IOWA

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE TIME

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOS)

TEMP 
ERATURE PH 
(DEC C) (UNITS) DATE TIME

SPECI 
FIC 

COND 
UCTANCE TEMP- 
(MICRO- ERATURE 
MHOS) (DEC C)

DES MOINES RIVER BASIN   CONTINUED

OCT
NOV
DEC
JAN
FEB

APR

01
04
03
13

02 
09
02

1135
0910
1000
0945
1320
1530 
0925
1330

1010
1090
1200
1090
1800
640

1000

15.0
4.0
1.0
0.5
0.5
1.5 
2.0
5.5

05462300 NORTH RACCOON RIVER NEAR SAC C

OCT

DEC
JAN
FEB

OCT

DEC

JAN

MAR

OCT

DEC

JAN

MAR

OCT

DEC

JAN

MAR

OCT
NOV
DEC
JAN
FEB
MAP

MAY

OCT
NOV
DEC
JAN
FEB
MAR

OCT
NOV
DEC
JAN
FEB
MAR
APR

OCT
NOV

DEC
JAN
FEB
MAR
APR

02
26
02
06
03

31

01
23
29
02
17

20

16
06
17

01
23
29
01
17

20
29
05

01
23
29
01
16
07
29
05

09
04
02
09
03
03
24
31
05

03
03
02
07
03
03
31

06
30
03
07
02
04
01

06
03
20
01
06
02
02
06
24

1255
0905
1435
1355
1400

1440

1730
1020
1440
1005
1500

1510

1010
1140
1435

1200
1220
1125
1250
1340

1215
1630
1205

0950
1455
0935
1130
1620
1130
1620
1025

05465500

0950
1115
1045
1020
1640
1200
1610
1015
0955

0945
1550
1430
1640
1030
1720
1530

0945
1140
1140
1155
1350
1200
1335

1330
1400
1415
1330
1020
1320
1320
1325
0930

 
 

910
1030
1000

620

15462500 NO 

550
 

760
650
 

-

_
610
 

05464000

_
 
 

560
~

_
420
430

05464500

520
 

690
750
 

460
500
520
720 

DES MOINES

_
750
650
 

860
400
 

660
670

05466490

600
500
 
--
410
250
550

05487960

_
 
 
 

390
340
 

05466500

590
600
 

670
790
 

520
670
 

20.0
1.0
1.5
0.5
0.5
1.5 
6.0

20.0
4.5
3.5
1.5
1.0
0.5 
0.5
0.5 
1.0
2.0
4.5

MAY 05
JUN 01

29
AUG 04

07

22

ITY (LAT 42

MAY 06
JUN 04

29
JUL 26
AUG 31
SEP 09

APR 02
16

MAY 06
12

JUN 05
JUL 03 

22
30 

AUG 16
31

SEP 11

SOUTH RACCOON RIVER AT REDFIELD (LAT 41

21.0
7.0
3.5
1.0
1.5
0.5
0.0
0.0
2.0

RACCOON RIVER AT VAN METER

19.0
3.0
3.5
1.0
1.0
0.5
0.0
2.0

RIVER BELOW RACCOON RIVER AT

15.0
8.0
2.0
0.0
0.0
4.0
4.5
4.0

16.5

MIDDLE RIVER NEAR INDIANOLA

15.5
7.0
1.0
0.0
0.0
3.5
3.0

MAR 17
APR 01
MAY 04

12
JUN 05
JUL 02 

31
AUG 18
SEP 10

(LAT 41 32

APR 16
HAY 06
JUN 05
JUL 02

22
31

AUG 16
SEP 10
SEP 16 

DES MOINES

MAY 20
JUN 02
JUL 06

14
30

AUG 16
24

SEP 22
29

(LAT 41 25

MAY 04
15

JUN 01
JUL 07
AUG IS

26
SEP 29

1130
1100
1335
1120
1340

1130

20 2,6 LONG

1200
1500
1435
1030
0940
1355

59 17 LONG 

1415
1300
1445
1525
1010
1255 
1335
0930 
1450
1340
1125

650
620
790
--

2200

094 59 05)

 
620
540
610
950

660
 

700
 

760
540

530

640
660

12.
-

16.
24.
25.
25. 
15.

21.
-

26.
25.
20.
26.

6.
9.

22.
21.
19.
25.
21.
26. 
23.

-
15.

0
-
0
0
0
5
5

0
-
0
0
0 
0

0
0
0
0
0
0 
0
0 
0
.-

0

34 46 LONG 094 10 56)

1200
1335
1205
1355
1330
1345 
1330
1315
1200

02 LONG 093

0930
1115
1610
1215
0935
1525
1130
1005
1430 

( LAT 41 34

1010
0655
1030
0930
0945
1305
1545
1530
0945

27 LONG 093

1550
1255
1435
1530
0905
1445
1720

_
660
600
 

530
460
 
360

56 59)

_
630
590
520
 

490
 

550

30 LONG 093

_
 

570
 
 

650
 
 

600

35 09)

_
 
 

610
490
 

450

3.
4.

19.
20.
21.
26. 
26.
23.
20.

9.
19.
22.
25.
21.
26.
23.
16.
15. 

35

20.
20.
25.
21.
24.
24.
25.
21.
15.

20.
15.
24.
29.
21.
26.
19.

5
0
5
0
0
0 
0
0
0

0
0
0
5
0
0
0
0
5 

46)

0
0
5
5
0
5
5
0
0

0
5
5
0
5
5
C

WHITE BREAST CREEK NEAR DALLAS (LAT 41 14 41 LONG 093 16 08)

12.0
9.0
0.5
0.0
0.0 6.3
3.5
4.0

DES MOINES RIVER NEAR TRACY

16.5
6.5
3.0
3.0
0.0
0.5
2.0
6.5

10.0

APR 13
MAY 04
JUN 01
JUL 07
AUG 17
SEP 06
SEP 26

(LAT 41 16

MAY 04
JUN 01
JUL 06

28
AUG 11

18
SEP 06

26

1550
1120
1050
1230
1310
1220
1615

53 LONG 092

1145
1450
1405
1000
1355
1150
0955
1400

_
 
 

590
 
 
 

51 34)

700
610
530
 
--
355
 
360

6.
15.
23.
26.
21,
23.
17.

16.
21.
24.
25.
23.
24.
19.
19.

0
0
5
5
5
5
6

5
5
0
0
0
0
5
0



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN IOWA

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE TIME

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
MHOS)

TEMP 
ERATURE PH 
(DEC C) (UNITS) DATE TJME

DES MOINES RIVER BASIN   CONTINUED

05489000 CEDAR CREEK NEAR BUSSEY ( LAT 41

OCT 06
NOV 03
DEC 01
JAN 05
FEB 02
MAR 02

OCT
NOV
DEC
JAN
FEB
MAR
APR

OCT
NOV

JAN
FEB
MAR

j.
7
5
9
6
6
1

0
8

0
7
6

1500
1620
1510
1455
1510
1455

1330
1335
1230
1320
1255
1225
1200

1725
1025 
1105

0930
1040
1700

750
480
 
 
 

300

05489500

630
690
750
 
810
610
600

05490500

_
690

690
780
650

18.0
4.5
1.5
0.0
0.0
2.0

DES MOINES RIVER AT OTTUMWA

16.0
5.0
0.0 -- "
0.0
0.0
1.5

11.5

DES MOINES RIVER AT KEOSAUQUA

15.0
6.5
1.5
0.0 
0.0
0.0
1.5

MAY
JUN
JUL
AUG

SEP

LAT

APR
MAY
JUN

AUG

SEP

I LAT

APR
MAY
JUN
AUG 
SEP

13

04
01
06
18
28
28

41

23
20
23
24
10
27
23

40

20
20

05
16
22

SPECI 
FIC 

COND 

UCTANCE 
(MICRO- 
MHOS)

TEMP 
ERATURE 
(DEC C)

09 LONG 092 54 38)

1345
1705
1545
1440
0940
1545

00 39 LONG

1010
1100
1500
1205
1530
1625
1500

43 40 LONG

1705
1720

0850 
1600
1700

650
480
840
280
 

560

092 24 40)

_
400
 

630
610
 
 

091 57 35)

420
410

200 
190
 

20
20
25
24
24
14

10
21
21

24
25
20

12
21

21 
18
21

.0

.5

.5

.0

.5

.5

.0

.5

.5
 
.5
.5
.0

.0

.5 

.0

.0 

.0

.5



54 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

	DIS-
DIS- DIS- DIS- SOLVED
SOLVED DIS- SOLVED SOLVED MAG- PO- ALKA-
ALUM- SOLVED MAN- CAL- NE- TAS- BICAR- CAR- LINITY

DIS- SILICA INUM IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE AS
CHARGE (SI02) (AL) (FE) (MN) (CA) (MG) (NA) (K) (HC03) (C03) CAC03

DATE (CFS) (MG/L) (UG/L) (UG/L) (UG/L) (MG/L) (MS/L) IMS/L) (MS/L) (MG/L) (MG/L) (MS/L)

RED RIVER OF THE NORTH BASIN

050301*0 OTTER TAIL RIVER NORTHWEST OF LUCE (LAT 46 40 20 LONG 095 39 51) 

JUN 03 187 6.5 206 8 0 36 20 5.0 3.2 226 0 185

05030260 TOAD RIVER NORTH OF PERHAM (LAT 46 38 38 LONG 095 30 33) 

JUN 03 43 13 280 23 8 58 22 6.2 3.7 290 0 238

05030300 OTTER TAIL RIVER NEAR RICHVILLE (LAT 46 30 50 LONG 095 31 03) 

JUN 03 350 5.6 237 4 15 36 20 5.0 3.7 220 0 180

05030401 OTTER TAIL RIVER SOUTH OF AMOR (LAT 46 21 35 LONG 095 43 57) 

JUN 03 426 12 139 0 0 28 23 5.2 4.3 212 0 174

05033940 PELICAN RIVER TRIBUTARY NEAR DETROIT LAKES (LAT 46 46 52 LONG 095 48 01)

MAR 30 .60 23 433 135 233 90 37 7.2 3.2 414 0 340 

05033960 SUCKER CREEK NEAR DETROIT LAKES (LAT 46 46 25 LONG 095 48 23)

OCT 09 1.5 24 198 77 58 70 29 4.3 3.3 356 0 292 
MAR 30 2.0 24 306 87 120 85 30 4.5 2.9 384 0 315

CROW WING RIVER BASIN

05244350 LEAF RIVER NEAR WADENA (LAT 46 28 09 LONG 095 10 33) 

JUN 04 182 17 350 54 52 72 22 5.0 3.2 324 0 266

05244355 LEAF RIVER TRIBUTARY NEAR WADENA (LAT 46 28 13 LONG 095 05 40) 

JUN 04 13 16 248 21 92 78 20 13 2.6 319 0 261

052443TO WING RIVER NEAR HEWITT (LAT 46 21 16 LONG 095 05 35) 

JUN 04 43 15 301 19 47 72 22 4.5 2.8 322 0 264

05244400 WING RIVER BELOW VERNDALE (LAT 46 26 28 LONG 095 00 02) 

JUN 04 60 16 450 37 35 67 21 4.5 2.7 297 0 244

05244420 REDEYE RIVER NEAR ALDRICH (LAT 46 29 58 LONG 094 54 30) 

JUN 04 121 12 439 90 27 63 17 5.1 2.5 280 0 230

JUN 04 509 16 451 62 32 67 20 5.1 2.8 301 0 247

05244460 PARTRIDGE RIVER AT ALDRICH (LAT 46 22 31 LONG 094 56 28) 

JUN 04 13 11 673 79 48 87 24 14 3.5 384 0 315

05244470 PARTRIDGE RIVER NEAR ALDRICH ILAT 46 25 02 LONG 094 50 28) 

JUN 04 19 13 585 115 38 83 22 11 3.2 352 0 288

SAUK RIVER BASIN

05270130 ASHLEY CREEK AT WESTPORT (LAT 45 43 07 LONG 095 09 36) 

JUN 09 10 11 237 42 53 42 19 4.1 2.5 220 0 180

ELK RIVER BASIN 

05275000 ELK RIVER NEAR BIG LAKE (LAT 45 20 02 LONG 093 40 00)

OCT 15 124 9.3 221 57 32 41 14 4.1 1.8 185 0 152
NOV 21 142 12 383 27 42 53 16 4.2 1.5 222 0 182
MAY 04 715 8.3 603 204 20 33 9.7 3.8 2.6 131 0 107

CROW RIVER BASIN

05275970 NORTH FORK CROW RIVER NEAR GEOR6EVILLE (LAT 45 29 06 LONG 094 55 37) 

JUN 09 26 20 360 68 172 69 25 5.1 2.8 313 0 257

05276000 NORTH FORK CROW RIVER NEAR REGAL (LAT 45 22 55 LONG 094 47 40)

JUN 09 32 21 435 19 67 73 27 6.6 4.2 332 0 272 

05280000 CROW RIVER AT ROCKFORD (LAT 45 05 15 LONG 093 44 00)

16 501 262 83 67 28 13 5.7 208 0 171
11 413 140 103 65 34 23 6.0 275 0 225
16   51 20 61 29 18 5.7 280 0 229

RUM RIVER BASIN

05286000 RUM RIVER NEAR ST. FRANCIS (LAT 45 19 40 LONG 093 22 20) 

NOV 21 194 11 232 129 81 48 16 5.9 1.9 215 0 176

MINNESOTA RIVER BASIN

05303280 EAST BRANCH CHIPPEWA RIVER AT TERRACE (LAT 45 30 34 LONG 095 19 241 

JUN 09 28 12 358 43 92 45 23 4.2 3.6 244 0 200



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

CHEMICAL ANALYSESt WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

	DIS- DIS-
DIS- SOLVED SOL- TOTAL
SOLVED ORTHO VED TOTAL ORTHO DIS-

CHLO- FLUO- PHOS- PHOS- PHOS- PHOS- SOLVED
SULFATE RIDE RIDE NITRATE NITRATE PHATE PHORUS PHORUS PHORUS- BORON
(S04) (CD (F) (N) (N03) (P04) (P) (P) (P) (B)
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (UG/L)

RED RIVER OF THE NORTH BASIN CONTINUED

05030140 OTTER TAIL RIVER NORTHWEST OF LUCE (LAT 46 40 20 LONG 095 39 51) 

4.5 2.1 .2 .13 .6     .50

05030260 TOAD RIVER NORTH OF PERHAM (LAT 46 38 38 LONG 095 30 33) 

11 5.2 .2 .14 .6     .10

05030300 OTTER TAIL RIVER NEAR RICHVILLE (LAT 46 30 50 LONG 095 31 03 

6.2 2.4 .1 .10 .4     .04

05030401 OTTER TAIL RIVER SOUTH OF AMOR (LAT 46 21 35 LONG 095 43 57) 

6.5 2.9 .2 .01 .0     .01

05033940 PELICAN RIVER TRIBUTARY NEAR DETROIT LAKES ILAT 46 46 52 LONG 095 48 01) 

46 7.2 .2 .03 .1 .22 .80 .09 .07

05033960 SUCKER CREEK NEAR DETROIT LAKES (LAT 46 46 25 LONG 095 48 23)

DIS 
SOLVED 
SOLIDS 
(RESI 

DUE AT 
180°C) 
(MG/L)

26 195

65 275

23 190

25 186

.2

CROW WING RIVER BAS IN CONTINUED

05244350 LEAF RIVER NEAR WADENA (LAT 46 28 09 LONG 095 10 33) 

11 4.0 .4 .08 .3     .07

05244355 LEAF RIVER TRIBUTARY NEAR WADENA (LAT 46 28 13 LONG 095 05 40) 

14 20 .3 .76 3.4     .62

05244370 WING RIVER NEAR HEWITT (LAT 46 21 16 LONG 095 05 35)

12 3.3 .2 .04 .2     .04

05244400 WING RIVER BELOW VERNDALE (LAT 42 26 28 LONG 095 00 02)

13 5.4 .2 .68 3.0     .04

63 314

40 330

34 287

34 290

JUN 04 7.0 2.4 .3 .05 .2     .07

05244440 LEAF RIVER NEAR ALDRICH (LAT 46 27 24 LONG 094 50 29) 

JUN 04 2.3 4.6 .2 .10 .5     .04

05244460 PARTRIDGE RIVER AT ALDRICH (LAT 46 22 31 LONG 094 56 28) 

JUN 04 12 9.4 .5 .08 .4     .23

05244470 PARTRIDGE RIVER NEAR ALDRICH (LAT 46 25 02 LONG 094 50 28) 

JUN 04 15 8.2 .4 .26 1.2     .10

SAUK RIVER BASIN CONTINUED

05270130 ASHLEY CREEK AT WESTPORT (LAT 45 43 07 LONG 095 09 36) 

JUN 09 11 2.8 .2 .33 1.4     .07

ELK RIVER BASIN CONTINUED 

05275000 ELK RIVER NEAR BIG LAKE (LAT 45 20 02 LONG 093 40 00)

OCT 15 
MOV 21 
MAY 04

.18 

.70 

.04

.8 .16 .70
3.1 .02 .01
.2 .08 .05 .05 .03

CROW RIVER BASIN CONTINUED

05275970 NORTH FORK CROW RIVER NEAR GEORGEVILLE (LAT 45 29 06 LONG 094 55 37) 

JUN 09 26 3.0 .2 .29 1.3 .14 .05 .21 .05

05276000 NORTH FORK CROW RIVER NEAR REGAL (LAT 45 22 55 LONG 094 47 40) 

JUN 09 28 4.8 .4 .50 2.2     .17

05280000 CROW RIVER AT ROCKFORD (LAT 45 05 15 LONG 093 44 001

45 271

37 291

95 389

55 349

74 208

193
231
181

49 344

APR 14 
MAY 27 
JUL 29

110 21
90 23
55 21

4.1 18 .14 .33 .38
.85 3.8 .78 .28 .31
.58 2.6     .08

.26

RUM RIVER BASIN CONTINUED

05286000 RUM RIVER NEAR ST. FRANCIS (LAT 45 19 40 LONG 093 22 20) 

NOV 21 12 6.8 .2 .02 .1 .10 .03 

MINNESOTA RIVER BASIN CONTINUED

05303280 EAST BRANCH CHIPPEWA RIVER AT TERRACE (LAT 45 30 34 LONG 095 19 24) 

JUN 09 20 3.0 .1 .02 .1 .20 .09 .13 .06

26 209



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

DIS
SOLVED

(SUM OF
CONSTI
TUENTS!

CHEMICAL ANALYSES, W

DIS- DIS-

SOLIDS SOLIDS HARD-
(TONS (TONS NESS
PER PER (CA.MGI

RED RIVER 

5030140 OTTER TAIL RIVER

NON-

BONATE
HARD
NESS

AD-
SORP-

EMBER 1<370 

SPE
CIFIC

DUCT-
ANCE

PERCENT TION (MICRO- PH

OF THE NORTH BASIN   CONTINUED 

NORTHWEST OF LUCF (LAT 46 40 2

(PLAT-
TEMPER- INUM-
ATURE COBALT

APR 14 
MAY 27 
JUL 29

189 .27 98.5 172 0 6 .2 349 8.2 

05030260 TOAD RIVER NORTH OF PERHAM (LAT 46 38 38 LONG 095 30 331 

.37 32.1 234 0 5 .2 449 8.2 

05030300 DTTER TAIL RIVEP NEAR RICHVILLE (LAT 46 30 50 LONG 095 31 03)

.26 180 172 0 6 .2 342 8.2 

05030401 OTTER TAIL RIVEP SOUTH OF AMOR (LAT 46 21 35 LONG 095 43 571

.25 214 162 0 6 .2 332 8.2 

05033940 PELICAN RIVER TRIBUTARY NEAR DETROIT LAKES (LAT 46 46 52 LONG 095 48 

419 .68 .81 377 37 4 .2 75' 8.0

05033960 SUCKER CREEK NEAR DETROIT LAKES (LAT 46 46 25 LONG 095 48 231 

322 .47 1.39 292 0 3 .1 544 7.9

263

186

20 .1

CROW WING RIVER BASIN CONTINUED

05244350 LEAF RIVER NEAR WADENA (LAT 46 28 09 LONG 095 10 331 

.43 154 270 4 4 .1 492 8.2 

05244355 LEAF RIVER TRIBUTA D Y NEAR WADENA (LAT 46 28 13 LONG 095 05 401 

.45 11.6 277 15 9 .3 538 8.2 

05244370 WING RIVER NEAR HEWITT (LAT 46 21 16 LONG 095 05 351 

.39 33.3 268 4 3 .1 495 8.2 

05244400 WING RIVER BELOW VERNDALE (LAT 46 26 28 LONG 095 00 021 

.39 47.2 255 11 4 .1 468 8.4 

05244420 REDEYE PIVER NEAR ALDRICH (LAT 46 29 58 LONG 094 54 30) 

.37 88.5 226 0 5 .1 416 8.3

05244440 LEAF RIVER NEAR ALDRICH (LAT 46 27 24 LONG 094 50 291

.40 400 247 0 4 .1 459 8.3

05244460 PARTRIDGE RIVER AT ALDRICH (LAT 46 22 31 LONG 094 56 28)

.53 13.9 315 0 9 .3 601 8.3

05244470 PARTRIDGE RIVER NEAR ALDRICH (LAT 46 25 02 LDNG 094 50 28)

.47 17.9 297 8 7 .3 557 8.2

SAUK RIVER BASIN CONTINUED

05270130 ASHI EY CREEK AT WESTPORT (LAT 45 43 07 LONG 095 09 361 

.28 5.73 182 2 5 .1 349 8.1

ELK RIVER BASIN CONTINUED 

05275000 ELK RIVER NEAR BIG LAKE (LAT 45 20 02 LONG 093 40 001

CROW RIVER BASIN CONTINUED

05275970 NORTH FORK CROW RIVEP NEAR GEORGEVILLE (LAT 45 29 06 LONG C 

308 .44 22.7 275 18 4 .1 528

05276000 NORTH FORK CROW RIVER NEAR REGAL (LAT 45 22 55 LONG 094 

330 .47 29.9 292 20 5 .2 535

05280000 CROW RIVER AT ROCKFORD (LAT 45 05 15 LONG 093 44 OC

382 .60 1150 280 109 9 .4 591
392 .57 627 300 75 14 .6 656
346 .50 236 273 43 12 .5 573

RUM RIVER BASIN CONTINUED

05286000 RUM RIVER NEAR ST. FRANCIS (LAT 45 19 40 LONG 093 22 

208 .28 109 184 8 6 .2 357 

MINNESOTA RIVER BASIN CONTINUED



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS
CHARGE

DATE (CFS)

SILICA
(SI02)

DIS
SOLVED
ALUM
INUM
(AD

(UG/L)

DIS
SOLVED
IRON
(FE)

:ANNON RIV

DIS- DIS
SOLVED SOLVE!
MAN- CAL-

GANESE CIUM
(MN) (CA)

CANNON PIVER 

ER AT FARIBAULT

DIS 
SOLVED

5 MAG
NE

SIUM
(MG)

1 (MG/L) 

BASIN 

(LAT 44 18

SODIUM
(NA)

28 LONG 0

PO
TAS
SIUM
<K)

BICAR
BONATE
(HC03)

CAR
BONATE
(C03)

ALKA
LINITY

AS
CAC03

AUG 27 18

AUG 27 16

AUG 27 4.7

AUG 27 47

AUG 26 116

AUG 25 12

MAY 28 6670

OCT 02 11900
MAR 18 18500
JUL 23 19100

SEP 24 400

3   75 37 63 20 7.1 £.0

05352850 STRAIGHT RIVER AT OWATONNA (LAT 44 05 04 LONG 093 13 48) 

9   78 480 93 30 30 5.6

05352900 MAPLE CREEK AT OWATONNA (LAT 44 05 42 LONG 093 13 24) 

9   58 200 57 28 12 3.2

05353600 CRANE CREEK NEAR CLINTON FALLS (LAT 44 08 49 LONG 093 15 22) 

2   358 200 103 23 45 4.5 

STRAIGHT RIVER AT FARIBAULT (LAT 44 18 37 LONG 093 16 09)

19 91 90 30 57

CANNON RIVEP AT WATERFORD (LAT 44 29 17 LONG 093 07 42)

19   69 140 83 28 28 6.1

05355040 CHUB CREEK AT RANDOLPH (LAT 44 31 25 LONG 093 01 48)

17   99 92 77 29 5.2 2.6

05355140 LITTLE CANNON RIVER NEAR CANNON FALLS (LAT 44 28 24 LONG 092 55 53)

11   84 62 67 28 4.0 2.5 295

ZUMBRO RIVER BASIN

05374000 ZUMBRO RIVER AT ZUMBRO FALLS (LAT 44 17 12 LONG 092 25 56) 

7.7 338 91 30 39 10 5.0 2.7

MISSISSIPPI RIVER MAIN STEM 

05378500 MISSISSIPPI RIVER AT WINONA (LAT 44 03 20 LONG 091 38 15)

324

315

146

13 85 153
176
174
170

ROOT RIVER BASIN 

05385000 ROOT RIVER NEAR HOUSTON (LAT 43 46 05 LONG 091 35 11)

144
143
139



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

BATE

AUG 27

AUG 27

AUG 27

AUG 27

AUG 26

AUG 26

AUG 25

OCT 02

JUL 23

DIS- SPE- 
SOLVED DIS- DIS- NON- CIFIC

CONSTI- (TONS (TONS NESS HARD- SORP- ANCE TEMPER-

CANNON RIVER BASIN   CONTINUED

05352010 CANNON RIVER AT FARIBAULT ( LAT 44 18 28 LONG 093 16 22)

296 .42 15.1 238 28 6 .2 476 7.8 23.0

05352850 STRAIGHT RIVER AT OWATONNA ILAT 44 05 04 LONG 093 13 48)

310 .42 1.68 258 16 9 .3 512 7.9 23.0

542 .84 7.88 376 134 20 1.0 906 8.0 25.0

552 .76 70.8 349 69 26 1.3 868 7.7 21.0

CANNON RIVER AT WATERFORD ILAT 44 29 17 LONG 093 07 42)

422 .59 135 320 54 16 .7 691 7.9

05355040 CHUB CREEK AT RANDOLPH ILAT 44 31 25 LONG 093 01 48)

365 .52 6.81 312 54 3 .1 581 8.0

05355140 LITTLE CANNON RIVER NEAR CANNON FALLS ILAT 44 28 24 LONG 092 55 53)

311 .43 10.1 281 40 3 .1 521 7.4 20.0

ZUMBRO RIVER BASIN   CONTINUED

05374000 ZUMBRO RIVER AT ZUMBRO FALLS ILAT 44 17 12 LONG 092 25 56)

MISSISSIPPI RIVER MAIN STEM   CONTINUED

05378500 MISSISSIPPI RIVER AT WINONA ILAT 44 03 20 LONG 091 38 15)

205 .32 7580 163 19 12 .4 370 7.5 16.0

229 .36 13600 188 49 9 .3 389 7.6 24.0

COLOR

INUM- 
COBALT
UNITS)

6

4

6

5

4

5

1

18

17

ROOT RIVER BASIN CONTINUED

05385000 ROOT RIVER NEAR HOUSTON ILAT 43 46 05 LONG 091 35 11) 

.37 291 245 18 3 .1 458 7.8



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

NITRATE
IN)

(MG/L)

CANNON 

5N RIVER A

NITRATE
(N03)
(MG/L)

RIVER

DIS 
SOLVES
DRTHO
PHOS
PHATE
(P04)
(MG/L)

DIS 
SOL
VED
PHOS

PHORUS
(P)

(MG/L)

BASIN   CONTINUED

TOTAL
PHOS
PHORUS
(P)

(MG/L)

TOTAL
ORTHO
PHOS
PHORUS
(P)

(MG/L)

DIS
SOLVED
BORON
(B)

(UG/L)

DIS 
SOLVED
SOLIDS
(RESI
DUE AT
180°C)
(MG/L)

DIS 
SOLVED

CHLO- FLUO- 
SULFATE RIDE RIDE 
(S04) (CD (F) 
(MG/L) (MG/L)

AUG 27 35 11 .2 .91 4.0     .32   85 311

05352850 STRAIGHT RIVER AT OWATONNA (LAT 44 05 04 LONG 093 13 48) 

AUG 27 85 44 .4 1.8 7.8     .44   573 489

05352900 MAPLE CREEK AT OWATONNA (LAT 44 05 42 LONG 093 13 24) 

AUG 27 30 14 .4 .00 .0     .11   78 312

05343600 CRANE CREEK NEAR CLINTON FALLS (LAT 44 08 49 LONG 093 15 22) 

AUG 27 72 98 .2 5.3 24     .04   34 621

STRAIGHT RIVER AT FARIBAULT (LAT 44 18 37 LONG 093 16 09) 

AUG 27 82 75 .5 4.9 22     1.6   113 558

CANNON RIVER AT WATERFORD ILAT 44 29 17 LONG 093 07 42) 

AUG 26 55 37 .2 1.6 6.9     .50   87 432

05355040 CHUB CREEK AT RANDOLPH (LAT 44 31 25 LONG 093 01 48) 

AUG 26 54 8.6 .0 3.8 17     .06   47 382

05355140 LITTLE CANNON RIVER NEAR CANNON FALLS (LAT 44 28 24 LONG 092 55 53) 

AUG 25 44 5.0 .2 .84 3.7     .10   73 313

ZUMBRO RIVER BASIN CONTINUED

05374000 ZUMBRO RIVER AT ZUMBRO FALLS (LAT 44 17 12 LONG 092 25 56) 

MAY 28 21 5.2 .1 2.0 8.9 .88 .33 2.5 .29 0 198

MISSISSIPPI RIVER MAIN STEM CONTINUED 

05378500 MISSISSIPPI RIVER AT WINONA (LAT 44 03 20 LONG 091 38 15)

OCT 02 34 8.6 .3 .25 1.1 .20 .10     63 236
MAR 18 22 11 .1 .75 3.3 .53 .19 .27 .17 0 219
JUL 23 51 7.8 .0 .76 3.4     .04   16 264

ROOT RIVER BASIN CONTINUED

05385000 ROOT RIVER NEAR HOUSTON (LAT 43 46 05 LONG 091 35 11) 

SEP 24 18 6.0 .1 .64 2.8     .09   4 269

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED) N, IN NATIVE WATER) P, PIPET) S, SIEVE) 

V, VISUAL ACCUMULATION TUBE) W, IN DISTILLED WATER)

WATER PARTICLE SIZE
TEM- SUSPENDED METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETRES) INDICATED OF
TURE DISCHARGE TRATION DISCHARGE ANALY-

DATE TIME (°C) (CFS) (MG/LI (TONS/DAY) .002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

ROOT RIVER BASIN 

05384000 ROOT RIVER NEAR LANESBORO (LAT 43 44 58 LONG 91 58 43)

OCT

JAN
FEB
MAR

APR
MAY
MAY
JUN
JUN

JUN
JUN
JUN
JUN
JUN

JUN
JUN
JUN
JUN
JUL

AUG
SEP

06 1970
09.. ...
17.....

29.. ...
28.. ...
29.....
01.....
02. ....

02.....
13. ....
14. ....
15.....
16 .....

16 .....
17 .....
18.. ...
18.... .
07.....

10 .....
23-....

1700
1515
0920

1710
  __
 
 
 

1420 17.5

 
 

1100
 

1100
1115

1530
1305

168

105
128
224

341
A1120
A1830
A1300
A830

830
A826
A491
A711

A1060

925
A725

A1400
1100
230

178
155

37

49
33
68

97
B1200
B1170
B2600
B1200

820
B2540
B2060
B1280
B2950

3180
B920

B1660
4290
135

114
34

17
4.7

14
11
41

89
4110
5780
9130
2690

1840
5760
2730
2850
8870

7940
1800
5060

12700
84

55
14

58 69 76 84 90 99           SPWC

54 62 86 90 92 99           SPWC

50 62 73 91 95 99           SPWC

A DAILY MEAN DISCHARGE.
B DAILY MEAN CONCENTRATION.



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA

DATE

nCT 01 
10 

JAN 27 
APR 10 
MAY 23

MAY 20 

DATE

MAY 21A

MAY 19A

OCT 06A 
MAY 20A

OCT 07 

DATE

MAY 20B

DCT 05B 
MAY 20B

MAY 20B 

OCT 07C
MAY 19B

OCT OBC 
MAY 19C

OCT OBC

DIS- SILICA 
CHARGE (SI02) 
(CFS) (MG/L)

.04 27

.06 20 

.01 13 
11 14 
22 14

4.6 2.5

STAGE
(FT SILICA 

ABOVE (SI02) 
DATUM! (MG/L)

12.74 22 

05056

17.65 7.0

13.50 19 
16.65 9.2

BIS- SILICA 
CHARGE (SI02)

05056405 BIG 

65 5.4

STAGF 
(FT SILICA 

ABOVE (SI02I 
DATUM) (MG/D

050

18.28 11

17.19 4.5 
18.28 11

12.94 8.0

99.32 3.0

DIS 

SOLVED 
IRON 
(FEI 

(UG/L)

52 
136 

86 
53

61

DIS 

SOLVED 
IRON 
(FE) 

(UG/L)

ANALYSES, HATER YEA

DIS TIS- 
SOLVFD SOLVED 

MAN- CAL- 
GANESE CIUM 

(MM) (CA) 
(UG/L) (MG/L)

RED RIVFR OF

0 
482 
225 
141

DIS 

SOLVED 
MAN 

GANESE 
(MM) 

(UG/L)

53 12
21 15

250 LAC AUX MORTES

68

29 
36

DIS 

SOLVED 
IRON 
(FE)

COULEE AT

0

89 
55 
68 
92

52

DIS 

SOLVED 
CAL 

CIUM 
(CA) 

(MG/L)

DIS 

SOLVED 
MAG 

NE 

SIUM 
(Mf,l 

(MG/L)

THE NORT

49
30 
40 
65

DIS 

SOLVED 
MAG 

NE 

SIUM 
(MG) 

(MG/D

43 33 
48 35

NEAP CHURCHS FERRY

68 33

SODIUM 
(NA) 

(MG/L)

H BASIN

257 
980 

66 
102

B2

(NAI 
(MG/L)

89
70

1 LAT 48

38

21 63 31 55 
0 -*B 26 36

DIS- 

DIS- DIS- SOLVED 
SOLVED SOLVED MAG- 

MAN- CAL- NE- 
GANESE CIUM SIUM SODIUM 

(MN) (CA) I MG) (NA 1 
(UG/L) (MG/L) (MG/LI (MG/L)

GRAHAMS ISLAND INLET NEAR FORT TOTTEN

DIS- 

DIS- DIS- SOLVED 
DIS- SOLVED SOLVED MAG- 

SOLVED MAN- CAL- NE- 
IRON GANESE CIUM SIUM SODIUM 
(FE! (MNI (CA) (MG) (NA) 

(UG/L) (UG/D (MG/D (MG/L) (MG/D

56500 DEVILS LAKE NEAR DEVILS LAKE I LAT 48 04

25

28 
96

586

71

7

12 
22

340

68
.70 8.1 51 920 

05056630 EASTERN STUMP

83.95 7.6 49 82 
85.01 15 76 8

05056670 WESTERN STUMP 

98.49 5.2 30 14

60 
67

4.4

7. 3 
6.3

LAKE NEAP

105 
135

LAKE NEAR

253 
302

LAKOTA (

3360 
3860

LAKOTA (

2050 
1680

LAT 47 52

26600 
19600

LAT 47 54

PO 
TAS 

SIUM 
(K) 

(MG/L)

25 
25 
13 
22

29

PO- 
TAS-

(K) 
(MG/L)

32 
29

21 07 LO

15

27
15

PO 
TAS 

SIUM 
(Kl 

(MG/LI

(LAT 48

PO 
TAS 

SIUM 
(K) 

(MG/L)

00 LONG

263
210

04 LONG

1250 
1030

48 LONG

BICAR 

BONATE 
(HC03) 
(MG/D

423 
420 
471 
204 
375

275

BICAR-

(HCQ3I 
(MG/LI

274 
262

NG 09=)

366 
206

323 
202

BICAR 

BONATE 
(HC03) 
(MG/LI

02 25 

431

BICAR-

(HC03) 
(MG/L)

098 56

698 
659

098 21

1020 
825

098 23

SULFATE 
(SO*) 
(MG/L)

40)

450 
510 

1310 
274 
367

021 

220

(S04) 
(MG/L)

201 
195

05 42)

149
195

128 
129

SULFATE 
(SO*) 
(MG/L)

LONG 099 

196

(SO*) 
(MG/D

07)

3560

4180 
3660

29600

331

58600 
45400

26)

CHLO 

RIDE 
(CD 
(MG/L)

74 
99 

408 
25 
35

36 

CHLO-

(CD 
(MG/L)

33
27

30
15

21
14

CHLO 

RIDE 
(CD 
(MG/L)

02 501 

44

CHLO-

(CD 
I MG/L)

894
785

912 
795

6010 
1230

3380

9770 
7460

376

DIS 
SOLVED 

FLUO- 

RIDE 
(F) 

(MG/D

1.1
1.4 
6.7 

.0 

.5

.3

DIS 

SOLVED 
FLUO-

( F) 
(MG/D

.2 

.2

.2 

.3

.3 

.3

DIS 

SOLVED 
FLUO- 

RIDE 
( F) 

(MG/L)

.3

DIS 

SOLVED 
FLUO-

(Fl 
(MG/L)

.1 

.5

.2 

.1

.2

.0

.2 

.2

.2

.1

. 5

A FEET ABOVE ARBITRARY DATUM.
B ADD 1400.00 FT TO CONVERT TO MEAN SEA LEVEL.
C ADD 1300.00 FT TO CONVERT TO MEAN SEA LEVEL.



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA

NITRATE 
IN)

(MG/L)

DIS
SOL
VED
PHOS

PHORUS 
(P)

(MG/L)

DIS
SOLVED
BORON

(UG/L)

ANALYSES, 

DIS
SOLVED
SOLIDS
(RESI
DUE AT 
180 C C)
(MG/L)

DIS
SOLVED
SOLIDS
(TONS

AC-FTI

HARD
NESS

(MG/L)

NON-
CAR

BONATE
HARD-

(MG/L)

ALKA
LINITY

AS

IMG;L)

SODIUM
AD

SORP
TION 

RATIO

SPE
CIFIC
CON
DUCT
ANCE

MHOS) (UNITS)

COLOR
(PLAT
INUM-

UNITS)

RED RIVER OF THE NORTH BASIN CONTINUED 

05051700 WILD RICE RIVER NEAR CAYUGA (LAT 46 07 30 LONG 097 21 40)

JAN 27 

MAY 23

3.0 

.02

2 3300 3340 4.54 261 0 386 26 4320
0 162 627 .85 333 165 168 1.6 874
1 271 888 1.21 497 189 308 2.0 1230

05055520 BIG COULEE NEAR FORT TOTTEN (LAT 47 52 57 LONG 098 58 02)

4 129 644 .88 290 65 225 2.1 932

05056220 SWEETViATER LAKE NEAR SWEETWATER (LAT 48 12 37 LONG 098 52 15)

MAY 21 .7

05056250 LAC AUX MORTES NEAR CHURCHS FERRY (LAT 48 21 07 LONG 099 05 42)

05056260 LAKE IRVINE NEAR CHURCHS FERRY (LAT 48 16 57 LONG 099 10 25) 

OCT 06 1.6 .12 121 535 .73 286 16 269 1.4 802 3.0

05056405 BIG COULEE AT GRAHAMS ISLAND INLET NEAR FORT TOTTEN (LAT 48 02 25 LONG 099 02 50)

100

05056500 DEVILS LAKE NEAR DEVILS LAKE (LAT 48 04 00 LONG 098 56 07)

05056505 NARROWS OF DEVILS LAKE NEAR DEVILS LAKE (LAT 48 01 36 LONG 098 53 441

.28 1620 8360 11. "t 1190 616 572 26 10200 

.65 210 7370 10.0 1410 869 540 19 8510

05056506 MISSION BAY OF DEVILS LAKE NEAR DEVILS LAKE I LAT 48 01 36 LONG 098 53 43)

OCT 07 5.3

05056570 EAST DEVILS LAKE NEAR HAMAR (LAT 47 57 02 LONG 098 36 34)

05056630 EASTERN STUMP LAKE NEAR LAKOTA (LAT 47 52 04 LONG 098 21 33)

.66 9700 107000 146 14100 13200 837 95 67600

.51 7330 81600 111 16200 15500 677 67 56000

05056670 WESTERN STUMP LAKE NEAR LAKOTA 1LAT 47 54 48 LONG 098 23 26)

.03 1380 6980 9.49 1210 942 272 21 8370

.15 1000 5870 7.98 1400 1140 266 14 7430



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA

CHEMICAL ANALYSES! WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

	TOTAL
BIS- BIS- DIS

SOLVED SOLVED DIS- DIS- DIS- DIS- SOLVED SIS-
ALUM- CHRO- SOLVED SOLVED SOLIDS SOLVED RUBI- SOLVED

TEMPER- DIS- INUM MIUM NICKEL COPPER LEAD ZINC DIUM COBALT
ATURE CHARGE (ALl (CR) (NI) 1CU) ( PB ) (ZN) ( RB I (CO)

DATE TIME (DEG C) (CFS) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/LI (UG/L) (UG/L)

RED RIVER OF THE NORTH BASIN   CONTINUED

05051700 WILD RICE RIVER NEAR CAYUGA ( LAT 46 07 30 LONG 097 21 40) 

MAY 23 1330 14.0 22   0 5 25 0 14   0

05055520 BIG COULEE NEAR FORT TOTTEN (LAT 47 52 57 LONG 098 58 02)

MAY 20 1430 12.0 4.6   0 10 0 0 13   0 

05056220 SWEETWATER LAKE NEAR SWEETWATER (LAT 48 12 37 LONG 098 52 151

OCT 06 0930 10.0   199 0 0 14 0 26   0 
MAY 21 0900 10.0   198 0 1 8 0 17   0

05056250 LAC AUX MORTES NEAR CHURCHS FERRY (LAT 48 21 07 LONG 099 05 421

OCT 06 1400 9.0   414 0 0 18 0 25   0 
MAY 19 1730 15.0   402 0 0 0 0 13   0

05056260 LAKE IRVINE NEAR CHURCHS FERRY (LAT 48 16 57 LONG 099 10 25)

OCT 06 1600 8.0   507 0 2 28 0 9   0 
MAY 20 0930 10.0   236 0 0 18 0 9   0

05056405 BIG COULEE AT GRAHAMS ISLAND INLET NEAR FORT TOTTEN (LAT 48 02 25 LONG 099 02 501

OCT 07 1200 6.0 65 410 0000 0   0

05056500 DEVILS LAKE NEAR DEVILS LAKE (LAT 48 04 00 LONG 098 56 07)

22 23
11.0   387 0 1 230 0 470   

05056505 NARROWS OF DEVILS LAKE NEAR DEVILS LAKE I LAT 48 01 36 LONG 098 53 44) 

OCT 05       535 0 0 12 0 12  

05056506 MISSION BAY OF DEVILS LAKE NEAR DEVILS LAKE (48 01 36 LONG 098 53 43)

OCT 05 1400 11.0   1700 0 0 83 0 41   

05056570 EAST DEVILS LAKE NEAR HAMAR (LAT 47 57 02 LONG 098 36 34)

73 62
16.0   782 0 0 720 0 920 

05056630 EASTERN STUMP LAKE NEAR LAKOTA (LAT 47 52 04 LONG 098 21 33)

13.0   999 0 3 360 0 680 

05056670 WESTERN STUMP LAKE NEAR LAKOTA (LAT 47 54 48 LONG 098 23 26)

A INCLUDES 69 MG/L CARBONATE (COS).

DIS 

CHARGE 
DATE (CFS)

OCT 09 67
APR 10 2250

12 2150
MAY 21 2300

DIS 
SOLVED 
IRON 
(FE)

DIS 
SOLVED
MAN 

GANESE
(MN)

DIS 
SOLVED 
CAL 
CIUM 
(CA)

DIS 
SOLVED 
MAG 
NE 

SIUM 
(MG)

PO 
TAS 
SIUM 
(K)

BICAR 
BONATE SULFATE 
(HC03) (S04I

(MG/LI (UG/L) (UG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/LI (MG/L)

RED RIVER OF THE NORTH BASIN CONTINUED

05099380 PEMBINA RIVER NEAR VANG (LAT 48 55 00 LONG 098 03 231

20 79 30 64 28 55 12 294 151
15 57 59 32 11 23 6.2 82 85
15 214 52 32 13 26 6.9 107 70
15 151 46 43 21 65 9.5 192 171

05099400 LITTLE PEMBINA RIVER NEAR WALHALLA (LAT 48 52 00 LONG 098 01 00)

CHLO 
RIDE 
(CD 
(MG/L)

IIS- 
SOLIDS
FLUO-
RIDE
(F) 

(MG/L)

122

139



ANALYSES OF SAMPLES COLLECTED AT MI3CEL1ANEOUS SITES IN NORTH DAKOTA

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1970

DIS- DIS- DIS- DIS-
DIS- SOLVED SOLVED SOLVED SOLVED DIS- BIS-

SOLVES BERYL- SELE- CAD- STRON- SOLVED SOLVED HOLY-
ARSENIC LIUH NIUH HIUH TIUH BARIUM LITHIUM BDENUM

(AS) (BE) (SE) (CDI (SR) (BAI (LI) (MO)
(UG/L) (UG/L) (UG/L) (U6/L) (UG/L) (U6/L) (UG/LI (UG/LI

RED RIVER OF THE NORTH BASIN CONTINUES 

05051700 WILD RICE RIVER NEAR CAYUGA (LAT 46 07 30 LONG 097 21 40)

4 0 15 0 574 0 93 6 

05055520 BIG COULEE NEAR FORT TOTTEN (LAT 47 52 57 LONG 098 58 02)

15 0 21 0 320 0 84 3 

05056220 SWEETWATER LAKE NEAR SWEETWATER (LAT 48 12 37 LONG 098 52 15)

05056250 LAC AUX MORTIS NEAR CHURCHS FERRY (LAT 48 21 07 LONG 099 05 42)

OCT 06 3   0 0 175 0 57 11 .2 
MAY 19 4   30 0 324 0 37 0 .0

05056260 LAKE IRVINE NEAR CHURCHS FERRY (LAT 48 16 57 LONG 099 10 25)

OCT 06 13   11 0 362 0 49 8 .4 
MAY 20 8   13 0 236 0 28 0 .0

05056405 BIG COULEE AT GRAHAMS ISLAND INLET NEAR FORT TOTTEN (LAT 48 02 25 LONG 099 02 50)

OCT 07 4   0 0 172 0 83 15 .2

05056500 DEVILS LAKE NEAR DEVILS LAKE ILAT 48 04 00 LONG 098 56 07)

QCT 05 46   0 0 256 0 768 12 11 
MAY 20 29   23 0 1540 0 303 0 12

05056505 NARROWS OF DEVILS LAKE NEAR IEVILS LAKE ILAT 48 01 36 LONG 098 53 44) 

OCT 05 46   11 0 242 0 808 10 9.3

05056506 MISSION BAY OF DEVILS LAKE NEAR DEVILS LAKE (LAT 48 01 36 LONG 098 53 43)

OCT 05 211   00 400 0 3845 16 86

05056570 EAST DEVILS LAKE NEAR HAMAR (LAT 47 57 02 LONG 098 36 34)

OCT 07 86   21 0 360 0 4815 23 80 
MAY 19 82   19 0 4160 0 3140 0 35

05056630 EASTERN STUMP LAKE NEAR LAKOTA (LAT 47 52 04 LONG 098 21 33)

OCT 08 128   13 0 750 0 7510 27 200 
MAY 19 74   9 0 4000 0 5640 5 55

05056670 WESTERN STUMP LAKE NEAR LAKOTA (LAT 47 54 48 LONG 098 23 261

DIS- DIS- SPE-
SOL- SOLVED DIS NON- CIFIC
VEI DIS- SOLIDS SOLVED CAR- ALKA- SOIIUM CON- COLOR 
PHOS- SDLVEI (RESI- SOLIDS HARD- BONATE LINITY AD- DUCT- (PLAT- 

NITRATE PHORUS BORON DUE AT (TONS NESS HARD- AS SORP- ANCE INUM-
(N) (P) (B) 180°C) PER (CA,MG) NESS CAC03 TION (MICRO- PH COBALT

(MG/L) (MG/L) (UG/L) (MG/L) AC-FT) (MG/L) (MG/L) (MG/LI RATIO MHOS) (UNI'iS) UNITS)

RED RIVER OF THE NORTH BASIN CONTINUED

05099380 PEMBINA RIVER NEAR VANS (LAT 48 55 00 LONG 098 03 23)

APR 10 6.0 .31 62 249 .34 126 59 68 .9 376 7.2
12 6.9 .27 56 279 .38 132 45 88 1.0 415 7.4

05099400 LITTLE PEMBINA RIVER NEAR WALHALLA (LAT 48 51 55 LONG 098 00 20)

09 .00 .05 125 534 .73 288 52 236 1.5 782 8.1

0

2 5.2 .22 60 323 .44 148 68 80 1.2 494 7.3

5 8.6 .22 81 363 .49 166 74 92 1.4 532 7.2

1 .1 .14 204 588 .80 271 106 165 1.8 814 7.6

14 
25
24

9

22

21

12



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA

DIS-

TIME (DEC C)

05099400

1330 8.0

BIS-

ARSENIC 
(AS) 

DATE (UG/L)

ALUM-

(CFS) (UG/L)

RED RIVER OF

LITTLE PEMBINA RIVER

.67 178

DIS- DIS 
SOLVED SOLVED

LIUM NIUM 
(BE! (SE) 

(UG/L) (UG/L)

RED RIVER OF

TOTAL 
DIS-

CHRO-

(CR) 
fUG/L)

SOLVED

(NI ) 
(UG/L)

THE NORTH BASIN-

SOLVED SOLVED

(CU) (PB) 
(UG/L) (UG/L)

-CONTINUED

NEAR WALHALLA <LAT 48 51 55 LONG

DIS 
SOLVED

MIUM 
(CD) 

(UG/LI

3

DIS 
SOLVED

TIUM 
(SR) 

(UG/L)

32 0

DIS- DIS

BARIUM LITHIUM 
(BA) (LI) 

(UG/L) (UG/L)

THE NORTH BASIN   CONTINUED

SOLVED

(ZN) 
(UG/L)

098 00 20)

15

DIS 
SOLVED 
MOLY 
BDENUM 
(MO) 

(UG/L)

DIS-

RUBI-

IRB) 
(UG/L)

DIS 
SOLVED 
VANA 

DIUM 
(VI 

(UG/L)

DIS 
SOLVED

(CO) 
(UG/LI

0



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA

(METHODS

DATE

APR 10 
11 
12

22 
MAY 21

10
11

13
14
15

26

21
AUG 05

V, VISUAL ACCUMULATION

WATER 
TEM- SUSPENDED 
PERA- CONCEN- SEDIMENT
TURE DISCHARGE

TIME (°C> (CFS)

05099380

1000 
1200 
0915

0900 
1345 
1530 1

1410
1320

1230
1010
0910

1500

1230 1
1415 2

.5 2250 

.5 950 

.5 2150

.5 1050 

.5 1200 

.0 2300

.5 481

.0 244

.5 127

.0 139

.0 141

1540

.0 54

.0 13

RATI
M6/L

PEM

643 
367 
444

886 
878 
459

2050
1890

1160
806
853

8460

555
82

'N DISCHARGE
(TONS/DAY)

RED RIVER

INA RIVER NEAR

3910 
941 

2580

2510 
2840 
2850

.06
4290 
2660
1250

398
302
325

35200

81
2.9

TUBE; W, IN DISTILLED WATER)

PARTICLE SIZE 
METHOD 

PERCENT FINER THAN THE SIZE (IN MILLIMETRES) INDICATED OF

.002

OF THE

VANG

47 
52 
48

45 

44

34 
40
40

41
54
53

35

.004

NORTH

(LAT 48

59

56 

58

54 
53
50

58
67
69

43

73

016

AS IN

55 00

75 

84

80 
79 
80

8
88

60

062

LONG

97

96

84 
87
89

94
95
94

79

.125

098 03

99

98

89 
91
93

96
97
95

86

250 .500 1.00 2.00

23)

99 100

100     100

93 97   100 
96 100
97 100

99 100
100
99 100

93 99 100

96 100

ANALY
SIS

VPWC

SVPWC 
VPWC

SVPWC 
SVPWC
VPWC

VPWC
VPWC
VPWC

SVPWC

VPWC



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

CHEMICAL ANALYSESi WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ms-
BIS- SOLVED
SOLVES WAG- PO- ALKA-

MAN- CAL- NE- TAS- BICAR- CAR- LINITY
BIS- SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE
CHARGE (S102) (FE) I MN) (CA) (MG) (NA) (K) (HC03) (COB) CAC03 (S04)
(CFS) (MG/L) (UG/L) (UG/L) (MG/L! (MG/L) (MG/LI (MG/L) (MG/L) (MG/L) (MG/LI (MG/L)

BUFFALO RIVER BASIN

AUG 11 176

AUG 10 375 6.7

AUG 12 211

AUG 11 27

128 24

BLACK RIVER BASIN

290 70 16 4.5 2.7 2.1 56

LA CROSSE RIVER BASIN

05383000 LA CROSSE RIVER NEAR WEST SALEM ILAT 43 54 04 LONG 091 07 05) 

6.1 500 130 32 13 3.3 2.0 142

BAD AXE RIVER BASIN

05387100 NORTH FORK BAD AXE RIVER NEAR GENOA (LAT 43 33 10 LONG 091 08 581 

10 310 100 55 32 3.3 1.4 300 

WISCONSIN RIVER BASIN

.75 16 60 120 39 33 4.4 1.6 254

05406460 BLACK EARTH CREEK AT CROSS PLAINS [LAT 43 06 38 LONG 089 38 44)

6.9 21 60 80 67 33 3.9 .9 346

116 16

208 18

OCT 02

MAR 03

JUL 29

MAR 03 
JUL 29

JUL 29

8.3 28 60

2.2 6.8 170

05409860 SOUTH

11 11

05409870

9.0 5.8 180 
7.0 8.6

05409890

10 7.8

80

50

FORK NEIERLO

"

NEIERLO CREEK

70

NEDERLO CREEK

 

69

40

CREEK

42

NEAR

34 
38

NEAR

29

33 8.

21 1.

NEAR GAYS MILLS

19 1.

GAYS MILLS I LAT

18 1. 
16

GAYS MILLS (LAT

12 1.

2 1.2

,4 2.8

(LAT 43 21 36

,3 4.7

43 21 30 LONG

.2 5.7 

.9 4.2

43 21 43 LONG

,3 5.5

354 0

210 0

LONG 090 54 31)

212 0

090 53 49)

175 0 
182 0

090 52 44)

138 0

290

172

174

144 
149

113
19
13

GRANT RIVER BASIN

05413500 GRANT RIVER AT BURTON (LAT 42 43 10 LONG 090 49 10) 

MAR 11 133 14 250 130 78 31 5.6 2.7 340 0 279 27

PLATTE RIVER BASIN

05414000 PLATTE RIVER NEAR ROCKVILLE (LAT 42 43 55 LONG 090 38 25) 

WAR 11 30 13 100 70 77 31 3.2 2.1 338 0 277 30

05414215 LITTLE PLATTE RIVER NEAR BICKEYVILLE (LAT 42 41 27 LONG 090 33 48) 

MAR 12 51 12 210 210 83 34 6.8 3.0 348 0 285 46

GALENA RIVER BASIN

05414970 SHULLSBURG BRANCH AT LEAD MINE (LAT 42 33 43 LONG 090 19 55) 

MAR 12 16 12 210 230 117 61 7.4 2.6 360 0 295 215

05415000 GALENA RIVER AT BUNCOMBE (LAT 42 30 50 LONG 090 22 401 

MAR 12 35 13 370 330 106 46 6.2 3.1 350 0 287 158

ROCK RIVER BASIN

05432500 PECATONICA RIVER AT DARLINGTON (LAT 42 40 30 LONG 090 06 55) 

MAR 12 151 11 200 150 76 36 4.5 2.8 328 0 269 48

05433000 EAST BRANCH PECATONICA RIVER NEAR BLANCHARDVILLE ILAT 42 47 10 LONG 089 51 40) 

MAR 11 110 9.6 160 80 58 35 4.2 1.6 304 0 249 23

05434500 PECATONICA RIVER AT MARTINTOWN (LAT 42 30 35 LONG 089 48 00) 

MAR 12 635 11 120 110 69 34 4.6 3.1 312 0 256 34

05436500 SUGAR RIVER NEAR BRODHEAB ILAT 42 36 40 LONG 089 23 50) 

MAR 10 341 12 210 60 58 28 4.9 2.9 256 0 210 29



CHLO 
RIDE 
(CD 
(MG/L)

AUG 11 5.0

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

CHEMICAL ANALYSES* WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

	BIS- DIS-
DIS- SOLVED SOLVED DIS- DIS 
SOLVED ORGANIC TOTAL SOLIDS SOLIDS SOLVED SOLVED 
FLUO- NITRO- PHOS- (RESI- (SUM OF SOLIDS SOLIDS 
RIDE GEN NITRITE AMMONIA NITRATE PHORUS DUE AT CONSTI- (TONS (TONS 
(F) (N) (NC12) (NH4I (N03) (P04) 180°C) TUENTS) PER PER 

(MG/L) (MG/L) (Mfi/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) AC-FT) DAY)

BUFFALO RIVER BASIN CONTINUED

05372000 BUFFALO RIVER AT TELL ILAT 44 23 30 LONG 091 50 55) 

.2       6.9   183 184 .25

BLACK RIVER BASIN CONTINUED 

05382000 BLACK RIVER NEAR GALESVILLE ILAT 44 03 45 LONG 091 17 30)

HARD 
NESS 
(CA,MG) 
IMG/L)

87.0 152

AUG 10 3.0

AUG 12 4.5

.1 .2 81 78 .11 82.0 58

OCT 02 7.0

OCT 02 4.0

OCT 02 10

MAR 03 1.6

LA CROSSE RIVER BASIN CONTINUED

05383000 LA CROSSE RIVER NEAR WEST SALEM (LAT 43 54 04 LONG 091 07 05) 

.3       1.7   147 150 .20

BAD AXE RIVER BASIN CONTINUED

05387100 NORTH FORK BAD AXE RIVER NEAR GENOA (LAT 43 33 10 LONG 091 08 58) 

.2       1.5   253 275 .34

WISCONSIN RIVER BASIN CONTINUED 

05406451 BLACK EARTH CREEK NEAR CROSS PLAINS ILAT 43 05 55 LONG 089 37 55)

.1       .3 .89 243 245 .33 

05406460 BLACK EARTH CREEK AT CROSS PLAINS (LAT 43 06 38 LONG 089 38 44)

.1       6.0 .17 306 320 .42 

05406476 BLACK EARTH CREEK NEAR CROSS PLAINS ILAT 43 07 03 LONG 089 39 53)

.2       11 1.7 331 351 .45 

05409830 NORTH FORK NEDERLO CREEK NEAP GAYS MILLS (LAT 43 21 47 LONG 090 54 34)

.1   .00   4.8 .49 192 197 .26 

05409860 SOUTH FORK NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 36 LONG 090 54 31)

83.7 134

.49 233

5.70 303

7.42 308

.1   .00 .00 4.8 .41 200 197 .27

05409870 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 30 LONG 090 53 49)

.1   .00   8.0 1.1 191 177 .26

05409890 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 43 LONG 090 52 44)

.1

.2   .00 .00 6.4 .67 153 147 .21 4.13

GRANT RIVER B AS IN CONTINUED

05413500 BRANT RIVER AT BURTON (LAT 42 43 10 LONG 090 49 101 

.2       8.0   364 342 .50 131

PLATTE RIVER BASIN CONTINUED

05414000 PLATTE RIVER NEAR ROCKVILLE (LAT 42 43 55 LONG 090 38 25)

.2       7.3 -- 336 335 .46 27.2 

05414215 LITTLE PLATTE RIVER NEAR DICKEYVILLE (LAT 42 41 27 LONG 090 33 48)

.2       15   389 381 .53 53.6

GALENA RIVER BASIN  CONTINUED

05414970 SHULLSBURG BRANCH Al LEAD MINE ILAT 42 33 43 LONG 090 19 55) 

.2       5.5   632 610 .86 27.3

05415000 GALENA RIVER AT BUNCOMBE ILAT 42 30 50 LONG 090 22 401 

.2   --   8.4   529 522 .72 50.0

ROCK RIVER BASIN CONTINUED

05432500 PECATONICA RIVER AT DARLINGTON (LAT 42 40 30 LONG 090 06 55) 

MAR 12 8.0 .2     -- 11   369 359 .50 150

05433000 EAST BRANCH PECATONICA RIVER NEAR BLANCHARDVILLE (LAT 42 47 10 LONG 089 51 401 

MAR 11 8.0 .1       9.0   308 298 .42 91.5

05434500 PECATONICA RIVER AT MARTINTOWN (LAT 42 30 35 LONG 089 48 00) 

MAR 12 8.0 .2       16   341 333 .46 585

05436500 SUGAR RIVER NEAR BRODHEAD (LAT 42 36 40 LONG 089 23 50) 

MAR 10 10 .2       14   293 285 .40 270

MAR 11 5.0

MAR 12 10

MAR 12 12

MAR 12 8.0



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

NDN-
CAR-

BONATE
HARD 
NESS

DATE (MG/L)

SODIUM
AD-

SORP- 
PERCENT TION (

PE-
IFIC
ON-
UCT-
NCE

SODIUM RATIO MHOS)

COLOR
(PLAT-

TEMPER- INUM-

DIS-
SOLVED

ARSENIC

55)

DIS
SOLVED

MERCURY 
(HG)

AUG 11 24 4 .1 297 7.9 24.5 10

BLACK RIVER BASIN CONTINUED

05382000 BLACK RIVER NEAR GALESVILLE (LAT 44 03 45 LONG 091 17 30) 

AUG 10 12 9 .2 126 7.2 25.0 20

LA CROSSE RIVER BASIN CONTINUED

05383000 LA CROSSE RIVER NEAR WEST SALEM (LAT 43 54 04 LONG 091 07 05) 

AUG 12 17 5 .1 263 7.7 24.0 15

BAD AXE RIVER BASIN CONTINUED

05387100 NORTH FORK BAD AXE RIVER NEAR GENOA (LAT 43 33 10 LONG 091 08 58) 

AUG 11 22 3 .1 466 8.2 23.0 5

WISCONSIN RIVER BASIN CONTINUED

05406451 BLACK EARTH CREEK NEAR CROSS PLAINS (LAT 43 05 55 LONG 089 37 55) 

OCT 02 25 4 .1 437 8.2   10

05406460 BLACK EARTH CREEK AT CROSS PLAINS (LAT 43 06 38 LONG 089 38 44) 

OCT 02 19 3 .1 548 7.7   5   -

05406476 BLACK EARTH CREEK NEAR CROSS PLAINS (LAT 43 07 03 LONG 089 39 531 

OCT 02 18 5 .2 581 7.7 11.5 5   -

05409830 NORTH FORK NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 47 LONG 090 54 34) 

MAR 03 15 2 .0 345 7.5 3.5 20

05409860 SOUTH FORK NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 36 LONG 090 54 31)

14

05409870 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 30 LONG 090 53 49)

05409890 NEDEPLH CREEK NEAR GAYS MILLS (LAT 43 21 43 LONG 090 52 44)

3 12 2 .1 255 6.8 1.5 50
9 9 2 .1 243 7.2 19.0 100

GRANT RIVER BASIN   CONTINUED

05413500 GRANT RIVER AT BURTON (LAT 42 43 10 LONG 090 49 10) 

1 43 4 .1 586 8.0 4.0 5

PLATTE RIVER BASIN   CONTINUED

05414000 PLATTE RIVER NEAR ROCKVILLE (LAT 42 43 55 LONG 090 38 25) 

1 43 2 .1 568 8.1 3.5 5 

05414215 LITTLE PLATTE RIVER NEAR DICKEYVILLE (LAT 42 41 27 LONG 090 33 48)

MAR 12 2 4 .2 644 7.8 1.7 5

GALENA RIVER BASIN CONTINUED

05414970 SHULLSBURG BRANCH AT LEAD MINE (LAT 42 33 43 LONG 090 19 55) 

MftR 12 248 3 .1 926 8.0 5.5 5

05415000 GALENA RIVER AT BUNCOMBE (LAT 42 30 50 LONG 090 22 401 

MAR 12 167 3 .1 796 8.0 2.0 5

ROCK RIVER BASIN CONTINUED

05432500 PECATONICA RIVER AT DARLINGTON (LAT 42 40 30 LONG 090 06 55) 

MAR 12 69 3 .1 614 7.8 3.5 10

05433000 EAST BRANCH PECATONICA RIVER NEAR BLANCHARDVILLE ILAT 42 47 10 LONG 089 51 40) 

MAR 11 40 3 .1 529 8.0 2.5 5

05434500 PECATONICA RIVER AT MftRTINTOHN (LAT 42 30 35 LONG 089 48 00) 

56 3 .1 570 7.6 2.5 5 

05436500 SUGAR RIVER NEAR BRODHEAD (LAT 42 36 40 LONG 089 23 50) 

50 4 .1 489 '.7 3.0 10

MftR 12



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE IMICROMHOS/CM AT 25°C>, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT 23 
NDV 12

JAN

OCT 
NOV

JAN 
FEB

OCT 
NOV

DEC 
JAN 
FEB

NOV 
DEC
FEB

FEB 
MAR 
APR

OCT 
NOV 
DEC 
JAN
FEB 
MAR 
APR

OGT 
NOV

JAN 
FEB

OCT 
NOV 
JAN
FEB 
MAR

NOV 
DEC 
FEB 
MAR

DEC 
JAN 
FEB 
MAR
APR

OCT 
NOV 
JAN 
FEB

APR

JUN

26

23
12

26 
24

08 
04 
25 
11 
07 
09

12 
15 
26

09 
09
10

20 
12 
15 
28 
26 
23 
27

20 
12

28 
26

10 
04 
14 
09 
09

05 
09 
09 
09

10 
07 
10 
18 
16

13 
07 
09 
05

15

18

TIME

0900 
1500

1430

1200 
1200

1200 
1100

WATER 
TEM 
PERA- DIS- S 
JURE CHARGE C 
(°C) (CFS)

05333500 ST. CROIX RIVE

1.0 1380 
4.0 1350

0.0

05336000

5.0 
4.0

0.0 
0.0

1020

ST. CROIX RIVER

1910 
1850

1450 
1410

1225 4.0 
0930 3.5 
1430 3.5 853 
1440 2.0 
0930 1.0 
1520 1.0

05356000 CHIPPEWA RIVER AT BISH

0900 
1000 
1430

4.5 
1.0 
0.0

05356500 CHIPPEWA RIV

1000 0.0 1460 
1000 0.0 564 
1030 2.0 5530

05358500 FLAMBEAU RIVER AT BAB

1255 7.0 753 
1045 3.5 556 
1145 0.0 640 
1600 0.0 860 
1400 0.0 745 
1130 0.0 704 
1415 5.0 799

05359500 SOUTH FORK FLAMBEAU

1530 7.0 415 
1215 3.5 295

1400 
1130

1330 
1300 
1030 
1140 
1200

1045 
1430 
1500 
1450

0.0 
0.0

05360500

13.0 
6.0 
0.0 
0.0 
0.0

3.5 
0.0 
0.0 
0.0

05365500

0950 1.0 
1110 0.0 
0800 0.0 
0715 0.0 
1315 5.0

1000 
1600 
1100 
1400

0925

1430

7.0 
8.0 
0.0 
0.0

5.0

24.0

180 
186

FLAMBEAU RIVER

862 
1460 
1050 
890 
866

79.1 
188 
74.1 
71.5 

132

CHIPPEWA RIVER A

333
407 
256 
228

466

587

PECIFIC 
ONDUCT- 
ANCE

ST. CROIX F 

R NEAR DANI

135 
140 
120 
140 
120

NEAR GRANT

150 
80 

160 
150 
150

210 
180 
220 
220 
200 
270

CHIPPEWA RI 

OPS BRIDGE,

100 
80 
70 

120

ER NEAR BRL

110 
100 
50 
90 

100 
60

BS ISLAND,

95 
130

120 
110 
100 
120

RIVER NEAR

100 
110 
115 
120 
120

NEAR BRUCE

120 
120 
100 
110 
120

200 
160 
100 
180 
160 
70

T CHIPPEWA

120 
180 
100 
200 
120

180 
170 
80 

160 
160 
150 
150 
140

WATER 
TEM 
PERA- DIS- 
TURE CHARGE 

DATE TIME (°C) (CFS)

UVER BASIN 

IURY (LAT 46 04 28 LONG 092 14 50)

APR 30 1400 20.0 2330 
JUN 08 1100 23.0 1340 
JUL 09 1415 24.0 1040 
AUG 19 1500 24.0 839

'SBURG (LAT 45 55 26 LONG 092 38 21)

JUN 
JUL 
AUG

MAR 
APR 
MAY 
AUG

VER B1SIN 

NEAR WIN'

MAR 
MAY 
JUL 
AUG

ICE (LAT 4!

MAY 
JUN

JUL

08 
09 
20

06 
10 
14 
04

1400 
1100 
1000

1035 
1200 
1115 
1115

24.5 
24.0 
20.5

1

22 
23

FER (LAT 45 50 57

23 0900 1 
27 1200 6 
09 1000 21 
17 1110 20

> 27 08 LONG 091 

20 0945 16

29
30

0930 
1530

NEAR WINTER (LAT 45

JUN 02 1245 
26 1125 

JUL 09 0800 
24 1245 

AUG 12 0930

PHILLIPS 

MAR

18 

(LAT 

23

AUG 12 

(LAT 45 22 21

MAY 
JUN 
JUL

20 
29
30

JUN 29
JUL 31 
SEP 02 

16

FALLS (LAT 44

JUN 
AUG

JUN

JUL 
AUG

SEP

30 
05 
06

22 
22 
23
04 
05 
03 
17

1140 

45 42

1300

24 
26

46 07

15 
20 
19 
21 
21

.0 

.0 

.5 

.0

LONG

.0 

.0 

.0 

.5

15 39) 

.0

.0 

.5

2470 
1330 
1150

091 04 44 

142

845

539 
504

LONG 090 45 41)

.0 3780 

.0 909 

.0 831 

.5 892 

.5 587

14.0 

08 LONG 090 

1.0

LONG 091 12

1200 
1215 
1200

1515 
1100 
1530 
1130

55 37

1025 
1020 
0930

1030 
1100 
1000 
1430 
1415 
1350 
1115

16 
26 
25

34)

.0 

.5

.0

.0

28.0 
25.5 
26.0 
26.0

LONG 091 24

24 
26 
25

25 
19 
22 
22
20 
12
7

.0 

.5 

.5

.0 

.5

.5 

.0 

.5 

.5 

.0

522 

36 58) 

266

1810 
880 
899 
837

82 
89.4 
35.9

33)

198

442 
424 
181 
162
196 
155 
224

SPECIFIC 
CONDUCT 

ANCE

110
140
150
160

120
190
135
150

210
150
180
200
200

100
110
135

100
120
140
125

140
140
180
170

160
120
130
130

185
170
180
165



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE {MICROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

JAN 07 
FEB 10 
MAR 10

JAN 08 
FEB 08 
APR 15

OCT 27 
NOV 07 
DEC 10 
JAN 08 
FEB 10

OCT OT 
21 

NOV 05 
DEC 02

DEC 02 
JAN 07

DEC 03
JAN 07 
FEB 10

OCT 21 
DEC 02

OCT 20 
DEC 03 
JAN 07

MAR 19 
APR 22

NOV 05 
DEC 11 
JAN 23

MAR 20

TIME

1340 
1115
1030

1210 
1515
1630

1230 
1030 
1500 
1500 
1100

1400 
1300 
0800 
1200

1420 
1540

1110
1300 
1330

0930 
1030

0700 
1100 
1030

WATER
TEM 
PERA 
TURE

0.0 
0.0 
0.5

0.0 
0.0 
4.5

8.0 
6.5 
3.0 
0.5 
1.0

13.0 
8.0 
4.0 
2.0

2.0 
0.0

0.0 
0.0 
0.0

7.0 
1.0

05383000

9.0
1.0 
0.0

DIS- 
CHARSE 
(CFSI

Cl-

182 
183 
201

881

4450 
5920 

11800

7.68 
9.83 
10.8 
9.20 
8.98

281 
313 
296 
257

281 
236

99.6 
66.6 
66.7

545
130

LA CROSSE RI\

292 
230 
190

05390180 WISCONSIN

1435 
0930

05391000

1415 
1320 
1350

1000

0.0 
3.0

WISCONSIN

3.0 
0.0 
0.0

1.0

124 
144

RIVER AT RA]

515 
785 
859

761

SPECIFIC 
CONDUCT 

ANCE

340

315 
80 

110 
320

220 
210

160 
115 
150 
120 
120

460 
400 
370 
380 
410

TREMPEALEAU RIVE

320 
260 
240 
390

260 
270

BLACK RIVER B

300

210 
320

110

/ER NEAR WEST SALEM

260 
240

330 

WISCONSIN RIVER 

RIVER AT CONOVER 1

80 
85 
90 

160 
100 
120

[NBOW LAKE, NEAR LA

70 
70 
85 
70

85

DATE

JUN 20

JUN 02

AU6 04
SEP 04

MAY 20 
AUS 05

R BASIN

JUN 04 
JUL 08 
AUS 18

APR 15 
JUN 04 
JUL 08 
AU6 18

ASIN

JUN 19 
JUL 15 
AUS 21

MAR 10

AU6 18

(LAT 43

JUN 03 
JUL 07

BASIN 

LAT 46 02

JUL 06 
AUS 04

WATER 
TEM 
PERA 
TURE 

TIME (°C)

ED

1545 24.0

1300 22.5

1400 19.0 
1530 23.5

1330 17.0 
1030 20.0 
1200 18.0

1000 8.0 
1630 19.5 
0935 22.0 
1345 20.0

1350 20.5 
0820 24.0 
1130 22.0

1400 0.0

DIS- SPECIFIC 
CHARGE CONDUCT- 
(CFS) ANCE

248

2880

10.2 
11.1 
15.1

251

480 
255 
213

38T 
590 
270 
238

54)

409 
987 
41.3

1380

1030 20.0 364 

54 05 LONS 091 07 08)

1830 20.5

52 LONS 089 15

1500 21.0 
1420 17.0

KE TOMAHAWK (LAT 45 49 58 

APR 21 1415 4.0

JUN 09 
JUL 02

SEP 17

1400 19.0 
1315 20.0

1220 13.0

433

57)

95.4 
97.3

LONS 089 32 51) 

329

422
778

359

350 
300 
335

150 
205

110 
150 
120 
130

120 
370 
310 
380

275 
300 
230 
270 
265

300 
250 
280 
290

110 
110 
120 
160 
175

130 
100 
140

330 
250 
390 
310

70 
90 
90 
80

100 
100

80 
70 
80



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

SPECIFIC CONDUCTANCE (MICROMHPS/CM AT 25°C)t WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATF

OCT 23 
DEC 22 
JAN 23 
FEB 17 
MAR 24 
APR 15

OCT 03 
NOV 06

JAN
FEB 
MAR 
APR

NOV

12 
05

06

06

JAN 12 
FEB 27

OCT 03 
NOV 06 
DEC 03 
JAN 22 
FEB 18

NOV 
MAY

OCT 
NOV 
DEC 
JAN 
FEB 
MAR

OCT

DEC 
JAN 
FEB

OCT

DEC 
JAN
FEB

OCT 
DEC 
JAN 
FEB
MAR

OCT
DEC 
FEB 
MAR 
APR

OCT 
DEC 
JAN 
FEB 
MAP

OCT 
DEC 
JAN 
FEB 
MAR

06 
18

01 
04 
03 
22 
18 
11

02 
28
02 
06 
11

02 
28 
02
06 
11

27 
01 
05 
11
16

30

09 
18 
23

30 
04 
OB 
09 
19

30 
04 
08 
09 
19

TIME

1400 
1500 
1430 
1130 
1500 
1200

1400 
1000

1100 
1330 
1430 
1300

1500

1400

1000 
1100 
1015 
1130 
1500

1530 
1520

1105 
1230 
1255 
1425 
1325 
1450

1600 
1200 
1000 
1000 
1500

1430 
1000 
1200 
1100 
1400

1700 
1600 
1600 
1530 
1500

1100 
1200 
1130 
1500 
1000

1430 
1200 
1200

WATFP 
TEM 
PERA- 
TURF

2.0 
0.0 
0.0 
0.0 
1.0 
4.2

12.0
3.0

0.0 
0.0 
0.0 
3.0

05395000

3.0

0.0 
0.0

DIS SPECIFIC 
CHARr-F CONDUCT- 
(CFS) ANCE DATE TIME

WISCONSIN RIVER BASIN   CONTINUED

17.7 
15.9 
B.02 

13.2 
23.9 

252

135 
123

86. ̂
77.1 
91.5 

197

WISCONSI

1690

1480

3.0 102 
3.0 109 
0.0 150 
0.0 59.9
0.0 57.5

0539BOOO WISCONSIN 

13.0 3020
4.0 

18.0

14.0 
3.0 
0.0 
0.0 
0.0 
0.0

240 
140 
150 
80

110

150 
120 
180 
200 
100 
140 
260

N RIVER AT

120 
100 
120 
80 

110

200 
50 

240 
220 
300

RIVER AT 

50
2180 50 
4000 180

5.68 200 
21.8 220 
12 240 
7.74 280 
9.45 250 
78.9 240

13.5 4.58 
8.0 3.76 
2.0 3.17 
0.0 2.84 
4.5 2. 83

13.5 11.3 
6.0 9.7 
3.5 9.47 
1.0 8.44 
4.5 8.33

200 
362

200 
140

310 
320

300 
140

MAY 19 
JUN 19 
JUL 22 
AUR 20 
SEP 16

JUN 10 
JUL 21 
AUC 17 

24

MERRILL (LAT 45 10

15

AUG 19
SEP IB

MAR 11 
MAY IB
JUN 01 
JUL 27 
SEP 01

ROTHSCHILD (LAT 44 

JUN 17

APR OB 
MAY 08 
JUN 11 
JUL 28 
AUG 28

MAR 16 
APR 20 
JUN 25 
AUG 06 
SEP 15

MAR 17 
APR 21 
JUL 07 
AUG 06 
SEP 15

5.5 8.15 300 APR 20 
3.0 6.3   MAY 26 
0.0 5.63   JUN 25 
2.0 5. OB 135 AUG 05 
5.0 5.84 295 SEP 15

05401050 TENMILE CREEK NEAR NEKOOSA (LAT 44 15

4.0 61 295 JUN 19 
0.0 30.2   JUL 16 
3.0 24.9 230 AUG 25 
6.0 45.5 260 SEP 18 

11.0 77.7 305

05401100 FOURTEENMILE CREEK NEAR NEW ROME (LAT 44

7.0 38.1 320 APR 24 
2.0 33.1   JUL 16 
1.0 10.2 220 AUG 25 
5.0 1.84 325 SEP IB 
5.0 3.45 305

05401535 BIG ROCHE A CRI CREEK NEAR ADAMS (LAT 44

5.5 53.8 250 APR 24 
0.5 37.6   JUL 16 
0.0 44.8 230 AUG 25 
1.0 30.7 220 SEP 18 
4.0 55.5 230

WATER 
TEM 
PERA 
TURE 
(°C)

500 18.2 
200 12.0 
300 1B.O 
030 21.0 
200 11.0

0900 
1430 
1300 
1400

14 
17 
16 
19

41 LONG 089

1420

1030

1100

1100 
1030

53 09 

1240

6

0 
0 
0 
0

40

0
0

22.0 
21.0

0

21 
23

LONG oe

19

0 
0
0 
0 
0

9

0

DIS 
CHARGE 
(CFS)

B 471

93
27 
12 
4 

24

105 
97 
67 
69

52)

2290

1320 
1260

00) 

80

6
56

38 05) 

3583

4 
2 
5
47 
4

4 
B

1

66 
3

1515 
1410 
1245
1530 
1345

1700 
1700 
1700 
1100 
1650

1000 
0900 
1430 
1000 
1BOO

4.0 
21.0 
23.0 
26.0 
26.0

6.0 
5.5 

16.5 
16.5 
11.5

4. 
5. 

15. 
11. 
10.

0 
5 
0 
0 
5

1500 6.0 
1430 11.0 
1400 14.5 
1700 17.0 
1500 11.0

44 LONG 089 48

1602 
15.0 
15.5 

0930 12.0

12 15 LONG 089

1230 9.5 
1100 23.5 
1200 18.5 
1100 16.5

05 52 LONG 089

1508 12.0 
1440 18.0 
1106 14.0 
1240 12.0

2340 
23 
22
13 
1

2 
4 
3 
3
5

6 
11 
11 
9 

12

B 
11 
6
4
a

38)

46
25 
46

48 29)

3 
8 
2 

19

46 30)

59 
46 
33 
53

2 
3 
1
IB

66 
42
31 
27 
21

82 
1 
1 
46 
5

94 
1 
14 
93 
94

5 
2

41 
35 
68 
5

6 
3 
2
6

SPECIFIC 
CONDUCT 

ANCE

100
130
100
125

220
200
190

140
150
100
100

120
250
100
120
100

340
340
360
370

300
315
310
320
300

280
295
300
315
305

295
265
240

305
360
340
310

240
240
240
245



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

PECIFIC CONDUCTANCE (MI CROMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

OCT 29 
DEC 03 
MAR 18

JUN 05 

nCT 22

JAN 09

MAR 13

23
MAR 16 
APR 24

23 
DEC 04 
FEB 06

OCT 22
DEC 08 
JAN 09 
FFB 13 
MAR 12

FEB 19 
AUG 26

OCT 03

FEB 02

OCT 20 
DEC 01 
JAN 06 
FEB 13 
MAR 09

22
NOV 05 
DEC 02

OCT 02 
NOV 05 
DEC 02 
MAR 03 
MAR 17 
APR 16

OCT 03 
22 

NOV 05 
DEC 02 
MAR 03

OCT 02 
NOV 06 
DEC 02 
MAR 03 

03

OCT 02 
NOV 05 
DEC 15 
JAN 20

DCT 02 
NOV 11

TIME

1705 
1730 
1445

1225 

1500

1030

WATFR 
TEM 
PERA- DIS- S 
TURF CHARGE C 
(°C) (CFS)

WISCD 

05402000 YELLDW RIV

5.0 17.6 
0.0 
0.0 66.6

19.0 

05403500 

6.0
0.0 
0.0

192

LEMDNWEIP RIV 

352

155

1400 0.0 520 

05404000 WISCONSIN RIVER N

1430 
1300 
1430

6.5
0.5 
9.5

15.5
1100 5.5 
1430 0.0 
1530 0.0

05406500 BL

1430 8.0 
1530 3.0 
1530 0.0 
1430 3.5 
1630 6.5

1230 
1000

1500

1100 
1200 
1200 
0930 
1300

05409!

0.0 
19.0

05407000 

19.0

0.0

9.0 
0.0 
0.0 
0.0 
0.0

330 NORTH

1510 8.0 
1445 9.5 
1240 4.5

05409860 SOUTH

1400 13.5 
1545 9.5 
1030 4.0 
1120 3.5 
1330 8.5 
1030 10.0

1130 
1115 
1330 
1315 
1025

1800 
0900 
1435 
1000 
1500

1100 
1000 
1530 
1530

1430 
1400

12.0 
5.5 
5. 5 
4.0 
1.0

05409890

15.5 
5.0 
4.0 
1.5 
3.0

14.5 
1.0 
0.0 
0.0

05410500

15.5 
4.5

4400 
4930 
6000

PECIFI 
ONDUCT 
ANCE

NSIN R 

ER AT 

180

185 
100 
105

EP AT

125
400

145 

EAR WI

180 
160 
320 
270

350
240 320 
179 330 
189

ACK EARTH CREE" AT

29 540 
23.6 
21.2 
21.6 510 
26.2 650 
25.9 600

6.55 
3.04

WISCONSIN RI

5150

225
210 
175 
101 
61.9

FORK NFDFPLP

.66 

.7 

.64

FORK NEDERLO

1 
.95 
.98 

3.37 
1.05 
1.11

2.11 
1.9 
2.05 
1.9
9

NEDERLO CREEK

4.07 
3.99 
3.45 

28.1 
15.2

550 
560

VFP AT

280
180

460 
450

455 
450

CREEK

480 
480 
490 
480

CREEK

480 
480 
480 
275 
470

490 
490 
490 
490 
310

NEAR

480 
490 
480 
240 
250

288 475 
301 
208 480 
259

KICKAPOO RIVER AT

347 460 
345

WATERTEM-
C PERA- 

TURE 
I1ATE TIMF (°C)

IVFR BASIN  CONTINUED 

BABCOCK (LAT 44 18 05 LONG 090 07

JUN 19 1130 17.0 
JUL 14 1215 21.0 
AUC, 21 1520 18.5

NEW LISBON (LAT

JUN 
JUL 
AUG

SCONSIN DELLS (

MAY 
JUL 
AUG

MAR

43 5

02 
09 
19

LAT 4

28 
28

JUL 10 
AUG 20

BLACK EARTH [LAT 43

MAY 27 
JUN 11 
JUL 13 

27 
AUG 27

AUG 
SEP

MUSCDBA (LAT 4 

MAR

JUN 
JUL 
AUG 
SEP

NEAR GAYS MILLS 

MAR 

JUL

NEAR GAYS MILLS

MAY 
JUL

SEP

MAR

APR 
JUL

GAYS MILLS (LAT

MAR 
APR 
MAY
IUN

FEB 
JUL 
AUG

ST. IBEtl (LAT 4

DEC
JAN

26 
15

3 11 

05

01 
06 
17 
30

( LAT

03 
17 
29

(LAT

20 
01 
29 
30 
04

2 47 LONG 090

DIS 
CHARGE 
(CFS)

15)

48.4 
11.6 
6.38 

23

09 40)

1430 18.5 2080 
1030 19.0 92. 
1430 20.5 63.

3 36 22 LONG 089 45 251

1600 16.0 17500 
1430 25.5 3260

1400 
1430

08 03 LON

1530 
1130 
1030 
1500 
0930

1330 
1430

54 LONG o 

1430

1400 
1130 
1100 
1200

43 21 47

1105 
1430 
1115

43 21 36

1400 
1400 
1230 
1400 
1415

03 1400 
17 1145 
16 0900 
29 1045 
31 1000

43 21 43 LONG

17 1115 
15 1600 
20 1015 
03 1115 
24 1030

12 
20 
24

3 11

16 
20

0.5

22.0 
20.0

G 089

11.0 
19.5 
19.0 
21.0 
16.5

30.5 
17. D

90 26 

0.0

23.5

18.0 
20.5 
19. 5 
12.0

LGINP

9.0 
16.5

LONG

19.5 
20.5 
18.5 
24.0 
18.5

3.5 
4.5 

10.0 
18.5
16.0

090

4.5 
12.0 
14.5 
14.5 
18.5

1600 0.0 
1300 19.0 
1230 19.0

27 LONG 090 52

1100 0.0 
1200 0.0

09)

128
136

43 56 )

27. 
21. 
17. 
17 
16.

2 

26) 

7870

4 
7

5 
8

3 

09

621 
222 
118 
224

090 54 34)

2.25
.68 

1.9

090 54 31)

1.04 
.96 

1.34 
1.03 
.96

7. 
1. 
2. 
6. 
2.

52 44)

3. 
3. 
4. 
4. 
4.

297 
268 
209

28)

198 
291

27 
9 
24 
06 
1

63 
72 
04 
3 
3

SPECIFI 
CONDUCT 

ANCE

115 
115 
130 
170

180 
100 
220 
220

160 
160 
175

410 
320 
390 
420

520 
560 
600 
580 
580

420
400

260

440 
330 
460 
495 
480

340 
470 
450

350

480 

290

480

455 
470



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICRGMHOS/CM AT 25°C), WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

NOV 13 
DEC 02 

16 
JAN 15 
FEB 16 
MAR 18 
APR 21

NOV 
DEC

JAN 
FFB

OCT 
NDV 
DEC 
JAN 
FEB 
MAR

ncT
NOV 
DEC 
FEB

OCT

OCT 
NDV 
JAN 
FEB

NOV 
JAN 
FEB

OCT

JAN 
FEB

OCT 
DEC 
JAN 
FEB 
MAR

OCT
DEC
JAN 
MAR

DEC 
JAN 
FEB

OCT 
NOV 
DEC 
JAN 
FEB

03 
13 
02
16 
15 
04 
16

02 
04 
09 
16 
17 
19

21
17 
31 
10

21

21
17 
14 
10

20 
12
13

24

12 
19

21 
11 
16 
17 
31

23 
05 
02 
05

09 
13 
18

01 
12 
11 
23
18

TIME

1330 
1*30 
500 
230 
430 
100 
200

130 
130 
330 
630 
530 

1530 
1730

1300 
330 
430 
130 
300 
130

1230 
1130 
1000 
1100

WATER 
TEM 
PERA 
TURE 
(°C)

3.5 
3.0 
0.0 
0.0 
0.0 
3.5 
7.0

15.5 
3.5 
1.5 
0.0 
0.0 
0.5 
0.0

DIS- SPECIFIC 
CHARGE CONDUCT- 
(CFS) ANCE

GRANT RIVER

88.6 
9*. 4 
74.3 600 
72.7 590 
69.3 600 

103 
112

70.4 
69.4 
57.5 
59.0 
87.2 
49.8 
50.9 
57.7

19.0 59.8 
6.0 67.1 
0.5 67.9 
0.0 45.4 
0.0 39.2 
4.5 53.1

05423000 WEST BRANCH

7.0 5.27 
3.5 3.37 
0.0 2.88 
0.0 2.17

8.0 

05*24000 EAS T

1500 8.5 
1330 3.5 
1100 0.0 
1300 0.0

1200 
1430 
1530

1000

1200 
1130

1330 
0900 
0900 
1500 
1030

1330 
1300 
1230 
1100

1130 
1500 
1130

1230 
1330 
1100 
1430 
1200

6.5
1.0 
0.0 
0.0

05426000 

4.5

0.0 
0.0

10.5 
0.0 
0.0 
2.0 
5.5

8.0 
1.5 
1.0 
4.0

5*0

*60 
650

600 

GALENA RIVER

800

DATE 

BASIN

APR 29 
JUN 05

JUL 09 
21 

AUG 08 
25

MAR 18 
31 

APR 21 
JUN 05 
JUL 09 

21 
AUG 03 

25

BASIN

APR 22

900 13 
850 JUN 08 
900 JUL 17 

AUG 27

ROCK RIVFP BASIN 

RDCK RIVER NEAR WAUPUN (LAT

800 MAR 23 
650 MAY 15 
800 JUL 16 
800

10.5 800 

BRANCH ROCK RIVER NFAR MAYVILLE (LAT

14.1 800 MAR 23 
25.7 700 MAY 15 
15.9 775 JUL 17 
18.4 1000 AUG 17

63 
68.6 
7*. 4

CRAWFISH 

80.*

56.7 
62.1

89.9 
87.9 
85.2 

124 
82.9

1250 
878 
626 

1820

0.0 76.1 
0.0 51.8 
0.0 53.6

05*32500 PECATONICA

14.5 122 
4.5 108 
1.0 96.2 

81.6 
0.0 73.5

800 

RIVER AT MILFORD I

650 
650 
800 
875

*30 
460 
500 
500 
*20 
460

6*0 
600 
660 
700 
530

MAR 24

JUL 07 
AUG 27

LAT *3 06

MAR 24 
APR 23 
JUL 07 
AUG 27

JUN 15 
JUL 02 
AUG 03 
AUG 20 
SEP 15

MAY 01 
JUL 01 
AUG 05 
SEP 12

620 APR 02 
690 MAY 05 
650 JUL 24 
600 SEP 11

RIVER AT DARLINGTON (LAT 42 

640 MAR 19

800 
690 
630

JUN 09 
JUL 16 
AUG 29

TIME

1000 
1200

1130 
1200 
1530 
1330

1330 
1530 
1430 
1300 
0930 
1400 
1*30 
1630

1130

1500 
1400 
1730 
1130

43 40 04

1130 
1130 
0930

*3 31 *6

1430 
1400 
1100 
1730

1130

1400 
1130

00 LONG

1330 
1030 
1130 
1430

1000 
0830 
1230 
1030 
1200

1300 
1330 
1630 
1200

WATER 
TEM 
PERA 
TURE 
(=0

19 
18

19 
10 
25 
22

8 
19 
20 
22 
25 
24

8

17 
24 
29 
23

LONG

5 
10 
21

.0 

.0

.5 

.0

.5 

.0

38 25)

.5 

. 5 

.0 

.0 

.0 

.0 

.5 

.0

.0

.0 

.5 

.0

.0

088 39

.5 

.0 

.0

LDNG 088 34

2.0 
12.0 
25.5
26.0

1 .5
9.5 

26.0 
25.5

088 50 58)

3.0 
9.0 

23.0 
26.5

G 089 18 18)

22 
25 
28 
23
18

19 
26 
25
15

.0 

.5 

.0 

.5 

.0

.0 

.5 

.0 

.5

1130 4.5 
1100 13.5 
1230 24.5 
1130 15.0

40 40 LONG 090 07 07 

1400 4.5

1330 
1600 
0930

22 
2* 
21

.0 

.5 

.5

DIS 
CHARGE 
(CFS)

8*. 5 
119

85 
86 
94 
81

66 
62 
70 
98 
67 
65 
65 
53

59

207 
63 
33 
25

08 )

11 
10 
9

00)

72
118 

6

210

28 
12

336 
366 
33 
12

153 
81 
23 
22 
27

923 
651 
436 
ftOO

59 
69 
49 
89

113

112 
79 
56

6 
6

.7 
5

8
1

6
6

9

6 
3 
2

3 
59

3

11 
1

1

3

6 
2

5

6

1 
2

1 
3

SPECIFIC 
CONDUCT 

ANCE

540
570
620
650

600
650
600
600



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25°C)t WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

JAN 
FEB

JAN

JAN
FEB

MOV
DFC
JAN
MAR

TIME

05433000 

03 1230

19 
18

19

02
17

04
03
14
06 
31

1200 
1000

1600

1000
1330

1500
1630
1130
1500 
1530

WATER 
TEM 
PERA- DIS- SPECIFIC 
TURE CHARGE CONDUCT- 
(°C) (CFS) ANCE DATE TIME

ROCK RIVFR BASIN   CONTINUED

EAST BRAMCH PECATflNICA RIVER NEAR BLANCHARDVI LLE (LAT 

23.5 112 520 MAR 21 1030

1.0 103 530 
0.0 75.1 540 
0.0 83.7 580

05434500 PECATONICA RIVER AT MARTINTOWN

0.0 339

6.5 23+ 530
0.0 171 520 
0.0 222 500
0.5 182 450

ILLINOIS RIVER 1

6.5 107 1000
2.0 30.1 980
0.5 24.4 1000
1.5 133 740 
6.0 59.1 900

JUN 
JUL 
AUG

(LAT

Aur,

APR
MAY 
JUL
AUG

JASIM

APR
JUN
JUL
AUG

09 
18 
28

42

28

01

01
06

24
12
10
03

1630 
1030 
1000

30 34

1130

1000

1030
1030

1000
1030
1100
1430

WATER 
TEM 
PERA 
TURE

DIS 
CHARGE 
(CFS)

42 47 10 LONG 089 51 40) 

4.5 109

23. 
23. 
22.

5 
0
0

LOMG 089 47

24.

6.

28.
23.

12.
25.
23.
26.

0

5

5
5

0
0
0
0 
0

82.3 
68.9 
54.4

58)

274

245

181
152

99.8
74.4
33.9
23.4 
24.7

SPECIFIC
CONDUCT 

ANCE

540 
500 
500

480

560
480

900
750
850
850 
950

05546500 FOX RIVER AT WILMOT (LAT 42 30 40 LONG 088 10 45)



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

APR 10 1970

SUSPENDED 
CDNCEN- SEDIMENT

DISCHARGE TRATIHN DISCHARGE BISCHARP 
(CFS) (MG/L) (TONS/DAY) DATE TIME (CFS)

ST. CROIX RIVER BASIN

05335380 BASHAW BROOK NEAR SHELL LAKE (LAT 45 47 02 LONG 097 07 511 

10 16 T APR 29..... 1100 4.8

CONCEN 
TRATION 
(MG/L)

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

CHIPPEWA RIVER BASIN 

05359500 SOUTH FORK FLAMBEAU RIVER NEAR PHILLIPS (LAT 45 42 08 LONG 090 36 58)

27..

15. .

1215

1130

1020

454

6
1

6

16 
2.8

7.4

JUN

JUN 02... 1100 1520

05379400 TREMPEALEAU RIVER AT ARCADIA (LAT 44 15 15 LONG 091 30 25)

APR 15 1970
MAY 28.....

28... ..

APR 16 1970

1315
1000
1300

295
3250
5150

MAY 28..... 
JUN 04..... 
JUL 08.....

1700
1400
1110

BLACK PIVER BASIN

05381350 LEVIS CREEK NEAR BLACK RIVER FALLS (LAT 44 18 42 LONG 090 48 23) 

0 33 8 .71

BAD AXE RIVER BASIN

05387100 NORTH FORK BAD AXE RIVER NEAR GENOA ILAT 43 33 10 LONG 091 08 58) 

0 177 883 422 JUL 06..... 1700 26

JUN 19.....

OCT 01 1969
APR 08
MAY 08... ..

12.....
12. ....

WISCONSIN RIVER BASIN

SEP 16. 1230

58 47) 

285

0955
1515
1420
1200
1630

05394500 PRAIRIE RIVER NEAR MERRILL (LAT 45 14 09 LONG 089 38 59) 

135 10 3.6 NOV 06..... 1100 123 

05399500 BIG EAU PLEINE RIVER NEAR STRATFORD (LAT 44 49 19 LONG 090 04 46) 

5.6 8 T MAY 22.....
48 307 22.

0820
1630
0810
1230

6130
9850
2520

1.2

278
174
148

4600
4630
1010

OCT 02 1969 
APR 21 1970 
MAY 26

MAY 11 1970 
11..... 
13..... 
23.....

1000
1645
0900
0900

05400650 LITTLE PLOVER RIVER ftT PLOVER (LAT 44 28 26 LONG 089 31 44)

05401050 TENMILE CREEK NEAR NEKOOSA (LAT 44 15 44 LONG 089 48 38)

78
120

48
190

05404200 NARROWS CREEK AT LOfiANVILLE (LAT 43 26 32 LONG 090 02 06)

105
SEP 15..... 1000 45 

8.2 15..

1400
1000
1440

60 407 66

05409830 NORTH FORK NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 47 LONG 090 54 34)

367
245
263

FEB 23 1970
23.....

MAR 03.....

NOV 25 1969 
FEB 23 1970 
MAR 03.....

1200
1500
1100

MAR 03. 
JUN 17. 
JUL 29.

1245
1130
1115

05409860 SOUTH FORK NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 36 LONG 090 54 31)

.98 18 T JUN 17..... 1200
1.35 2 T JUL 28. ....
3.9 62 .65 JUL 29. .... 1230

05409870 NEDERLO CREEK NEAR GAYS MILLS (LAT 44 21 30 LONG 090 53 49)

1100
1230
1130

1.04
8.2
1.42

MAR 03.....

NOV 25 1969
FEB 23 1970

23..... 
MAR 03.....

03. .. .. 
MAY 13..... 
JUN 13.....

13.....
17.....

1030

0840
1030
1515
1000
1420
1230
1900
2000
1030

104 1.9 JUL 29..... 1045 3.9 

NEDERLO CREEK NEAR PAYS MILLS (LAT 43 21 43 LONG 090 52 44)

37

69

7.9
T
3.3

.52

JUL 29... ..
29.. ... 

SEP 03.....
03.....
06.. ...
06. ....
15.. ...
17.....

0945
1415
1400
1800
0700
1830
0900
0830

8.3 
5.1 
4.7

554
188
329

1940
849
857

1190
80

T LESS THAN 0.50 TON.



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

SUSPENDtD-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

SUSPENDED 
CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
TIME (CFS) (MG/L) (TONS/DAY) DATE TIME

WISCONSIN RIVER BASIN CONTINUED 

05409890 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 43 LONG 090 52 44) CONTINUED

MAY 13 1970
JUN 13.....

13.... .
17.....

JUL 16 1970

42 T
143 3.3
311 69
46 .52

GRANT PIVER BASIN 

GRANT RIVER AT BURTON (LAT 42 43 13 LONG 090 49 09)

1020
1015
1545

118
121

1400

40 JUN 15..... 
15..... 
15.....10300 38900

ROCK RIVER BASIN

05423000 WEST BRANCH ROCK RIVER NEAR WAUPUN (LAT 43 40 04 LONG 088 39 08) 

0945 1.01 66 T

ILLINOIS PIVEP BASIN

05543830 FOX RIVER AT WAUKESHA ILAT 43 00 17 LONG 088 14 37) 

1110 105 10 2.8
MAY 13..... 1340 280 

T LESS THAN 0.50 TON.

44 33 33

9170 28500
8710 22300
7490 15200

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, WATER YEARS OCTOBER 1968 TO SEPTEMBER 1970 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE: C, CHEMICALLY DISPERSED! N, IN NATIVE WATER; P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE. W, IN DISTILLED WATER)

WATER PARTICLE SIZE
TEM- SUSPENDED METHOD
PERA- CPNCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETRES) INDICATED OF
TUPF DISCHARGE TRATION DISCHARGE ANALY-

DATE TIME (°C) (CFS) (MG/L) (TONS/DAY) .002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

WISCONSIN RIVER BASIN

05399500 BIG EAU PLEINE RIVER NEAR STRATFORD (LAT 44 49 19 LONG C90 04 46) 

MAY 12 1970 0800 24.0 3600     40 58 76 90 99 100           SBWC

05409830 NORTH FORK NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 47 LONG 090 54 34) 

APR 04 1969 1200 25.0 1.9 75 .38 59 71 83 92 97 99 100         SBWC

05409860 SOUTH FORK NEDERLO CREEK NEAP GAYS MILLS I LAT 43 21 36 LONG 090 54 311 

APR 04 1969 1230 25.0 2.9 183 1.4 49 66 73 80 85 100           SBWC

05409870 NEDERLO CREEK NEAR GAYS MILLS (LAT 44 21 30 LONG 090 53 491

APR 04 1969 1120 25.0 4.4 258 3.1 52 70 79 87 92 97 99 100   --   SBWC 

05409890 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 43 LONG 090 52 44)

38 52 78
52 69 81 98

GRANT PIVER BASIN 

05413500 GRANT RIVER AT BURTON (LAT 42 43 13 LONG 090 49 09)



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

WATER 
TEM 
PERA 
TURE

NUMBER PARTICLE SIZE
OF

SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETRES) INDICATED 
PLING DISCHARGE 

(°C) POINTS (CFS) .062 .125 .250 .500 1.00 2.00 4.00 8.00 16.0 32.0 64.0

ST. CROIX RIVER BASIN

05335380 BASHAW BROOK NEAR SHELL LAKE (LAT 45 47 02 LONG 097 07 51)

4.8 14 39 98 99 100
0 38 92 98 99 100

CHIPPEWA RIVER BASIN 

05359500 SOUTH FORK FLAMBEAU RIVER NEAR PHILLIPS (LAT 45 42 08 LONG 090 36 58)

JUN 09 1970 784 0 26 36 42 53 68

MAY 20 1970 1045

05368000 HAY RIVER AT WHEELER (LAT 45 02 52 LONG 091 54 39) 

15.0   241 0 0 5 23 33 43 58 79 97

TREMPEALEAU RIVER BASIN 

05379400 TREMPEALEAU RIVER AT ARCADIA (LAT 44 15 15 LONG 091 30 25)

0 17.0   480 2 7 34 94 100     
0 20.0   255 0 0 20 82 99 99 100

BAB AXE RIVER BASIN 

05387100 NORTH FORK BAD AXE RIVER NEAR GENOA (LAT 43 33 10 LONG 091 08 58)

MAR 
JUL

10 1970 
06..... 1630 9.0   25.7

38 
4

WISCONSIN

JUN

APR 
JUN

APR 
JUL

JUN

JUL 
APR 
JUN

JUL 
APR 
JUN

APR

APR 
JUN

25.....

23 1970 
05.. ... 
19. ....

24 1970 
16.. ...

17 1970

11 1968 
04 1969 
17 1970

11 1968 
04 1969 
17 1970

04 1969

21 1970 
15. ....

0915 5.5   11.1 
1515 13.5   12.4

05401050 TENMILE CREEK NEAR

1830 11.0   77.7 
1500 17.5   120 
1620 15.5   68

:: - ::
05409830 NORTH FORK NEDERLO CREEK

1130 18.0 -- .8

05409860 SOUTH FORK NEDERLO CREEK

1134     .98 
2.4 

1200 18.5   1.22

05409870 NEDERLO CREEK NEAR

1130     2.5 
4.5 

1050 18.0   2.07

05409890 NEDERLO CREEK NEAR

16 

GRA

05413500 GRANT RIVER AT

1020 7.0   112 
1540 19.5   1400

1 
1

48 
6

RIVER

3 
2

68 
22

BASIN

28 
28

NEKOOSA ILAT 44

0 0 21 
0 1 29 
0 1 24

9 12
0 0

NEAR

24

NEAR

4
8 

37

GAYS

4 
9 

29

GAYS

41

GAYS

8 
16 
48

MILLS

7 
18 
37

21 
3

MILLS

67

MILLS

18 
25 
63

( LAT

14 
29
51

GAYS MILLS (LAT 

6 15 33 

NT RIVER BASIN

98 
91

88 
89

99 
99

96 
96

15 44 L

91 99 
97 100 
92 99

32 
8

(LAT

96

(LAT

46 
44 
86

39
12

43

99

43

56 
52
92

44 21 30

38 
39 
64

43 21

80

BURTON (LAT 42 43 13

63 
22

70 
25

81 
50

89 
86

51 
48 
67

43

99 
99

98 
98

99
99

99 
99

ONG 089 48 

100  

99

42
13

21 47

99

21 36

58 
58 
93

LONG

54 
55 
67

LONG

LONG 090

96 
93

99 
95

100

46
15

LONG

99

LONG

61 
63
94

090

55 
62 
68

090

100 
100

100 
100

38)

2 06)

50 61 86 
24 47 88

090 54 34)

100

090 54 31)

66 72 96 
69 77 86 
96 99 100

53 49)

60 67 91 
70 81 91 
69 81 100

52 44)

::

 

_

100 
100

-

100 

100

100 

100

49 09)

100
95 97 99 100

-

ILLINOIS RIVER BASIN

05543830 FOX RIVER AT WAUKESHA (LAT 43 00 17 LONG 088 14 37) 

0   100 50 63 82 92 97 99 100



INDEX

A 

Acidity. ........................................

Arsenic .........................................

Auglaize River, at Cloverdale, Ohio. ............ 
near Defiance, Ohio. ..........................

Ausable River at Ausable Chasm, N.Y. ............

Baldwinsville, N.Y. , Seneca River at ............ 
Bancroft, Wis., Tenmile Creek ditch 5 near......
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